
COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

LOUISVILLE GAS 8 ELECTRIC
COMPANY

)
)
)
)

ALLEGED FAILURE TO COMPLY WITH )
KRS 278.042 )

CASE NO. 2011-00097

ORDER

Louisville Gas 8 Electric ("LGR E"), a Kentucky corporation which engages in the

distribution of electricity to the public for compensation for lights, heat, power, and other

uses, is a utility subject to Commission
jurisdiction.'RS

278.042 requires the Commission to ensure that each electric utility

constructs and maintains its plant and facilities in accordance with accepted engineering

practices as set forth in the Commission's administrative regulations and orders and in

the most recent addition of the National Electrical Safety Code ("NESC").

KRS 278.030 requires every utility to furnish adequate, efficient and reasonable

service. KRS 278.260 permits the Commission, upon its own motion, to investigate any

act or practice of a utility that affects or is related to the service of a utility. KRS

278.280(1) further permits the Commission, after conducting such investigation and

finding that a practice is unreasonable, unsafe, improper, or inadequate, to determine

the reasonable, safe, proper, or adequate practice or methods to be observed and to fix

same by Order.

" KRS 278.010(3)(a).



Pursuant to KRS 278.280(2), which directs the Commission to prescribe rules

and regulations for the performance of services by utilities, the Commission has

promulgated 807 KAR 5:006, Section 24, which requires all utilities to adopt and

execute a safety program.

Commission Staff submitted to the Commission an Electric Utility Personal Injury

Accident Report ("Report" ), dated January 27, 2011, which is attached as an Appendix

to this Order. The report alleges that, on November 9, 2010, at the Aiken Substation in

Middletown, Kentucky, James Willis, an employee of LGB E, sustained burn injuries as a

result of an accident while cleaning a breaker cubicle located inside the Aiken

substation.

According to the Report, on the day of the accident, the victim was working under

the supervision of Mark Stallard, an employee of Custom Engineering Power Solutions

("CEPS"), a contractor working for LGBE. Mr. VVillis was cleaning the inside of the

control building after a fire, a couple of days prior, caused heavy smoke damage in the

control building. Mr. Willis had been cleaning the day prior to the accident as well. At

the time of the accident, Mr. Willis was cleaning and wiping down the inside of a breaker

cubicle and made contact with an energized part which caused the shock and burn

accident. The report states that no job briefing was performed the morning of the

accident.

The Report states that Mr. VVillis had cleaned the first day with everything de-

energized. Sometime after he quit working on the first day, a transformer was repaired

and placed back into service, which energized the bus side of the breakers. Mr. Willis

was attempting to clean the bus side of one of the breakers when he made contact with
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an energized part. Mr. Willis was not wearing the proper rubber personal protective

equipment or the proper flame-resistant protection for the job he was performing. Mr.

Willis sustained burns to the third and fourth fingers on his left hand and to his right hip.

The victim was transported to University Hospital in Louisville, Kentucky, and

was released the following day.

Based on Commission Staff's investigation of the accident and the information

provided by LGBE in its seven-day summary report (Attachment A to the Report),

Commission Staff alleges that LGB E has violated the following provisions of the NESC:

2007 NESC Section 41, Rule 410—Supply and Communication
systems —Rules for employees —General Requirements —Effective
as of January 1, 2009, the employer shall ensure that an
assessment is performed to determine potential exposure to an
electric arc for employees who work on or near energized parts or
equipment. lf the assessment determines a potential employee
exposure greater than 2cal/cm2 exists (see Neal, Bingham, and

Doughty [859]), the employer shall require employees to wear
clothing or a clothing system that has an effective arc rating not
less than the anticipated level of arc energy. When exposed to an
electric arc or flame, clothing made from the following materials
shall not be worn: acetate, nylon, polyester, or polypropylene. The
effective arc rating of clothing or a clothing system to be worn at
voltages 1000 V and above shall be determined using Tables 410-1
and 410-2 or performing an arc hazard analysis. When an arc
hazard analysis is performed, it shall include a calculation of the
estimated arc energy based on the available fault current, the
duration ot the arc (cycles), and the distance from the arc to the
employee. (There are exceptions to this rule.)

2. 2007 NESC Section 41, Rule 411.A.3—Supply and Communication
systems —Rules for employers —Protective methods and devices—
Methods —Employees shall be instructed as to the character of the
equipment or tines and methods to be used before any work is
undertaken thereon.

3. 2007 NESC Section 42, Rule 420 C 4—General Rules for
Employees —Personal General Precautions —Safeguarding Oneself
and Others —Employees who work on or in the vicinity of energized
lines shall consider all of the effects of their actions, taking into
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account their own safety as well as the safety of other employees
on the job site, or on some other part of the affected electric
system, the property of others, and the public in general.

2007 NESC Section 42, Rule 420 C 5—General Rules for

Employees —Personal General Precautions —Safeguarding Oneself
and Others —No employee shall approach or bring any conductive
object, without a suitable insulating handle, closer to any exposed
energized part than allowed by Rule 431 (communication) or Rule

441 (supply), as applicable.

2007 NESC Section 42, Rule 420.H—Personal General
Precautions —Tools and Protective Equipment —Employees shall

use the personal protective equipment, the protective devices, and
the special tools provided for their work. Before starting work,
these devices and tools shall be carefully inspected to make sure
that they are in good condition,

2007 NESC Section 42, Rule 421.A—Duties of a first-level

supervisor or person in charge —this individual shall: 1. Adopt such
precautions as are within the individual's authority to prevent
accidents. 2. See that safety rules and operating procedures are
observed by the employee under the direction of this individual.

2007 NESC Section 44, Rule 441.1—Additional Rules for supply
employees —Energized Conductors or Parts —Minimum Approach
Distance to l ive Parts —General —Employees shall not approach,
or knowingly permit others to approach any exposed ungrounded

part normally energized except as permitted by this rule, Minimum

Approach Distance to live parts. Employees shall not approach or
bring any conductive objects within the minimum approach distance
listed in Table 4411 or Table 441-4 to exposed parts unless one of
the following is met: The line or part is de-energized and grounded
per Rule 444D. The employee is insulated from the energized line

or part. Electrical protective equipment insulated for the voltage
involved, such as tools, gloves, rubber gloves or rubber gloves with

rubber sleeves, shall be considered effective insulation for the
employee from the energized part being worked. The energized
line or part is insulated from the employee and from any other line

or part at different voltages.

The Report also notes six probable violations of 807 KAR 5:006, Section 24(1),

which requires each jurisdictional utility to adopt and execute a safety program,

including the establishment of a safety manual with written guidelines for safe working
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practices and procedures to be followed by utility workers. The alleged violations arise

under LGBE's Safety Manuel. Commission Staff alleges that LGBE has violated the

following provisions:

A.2.'I: General Rules —Individual Responsibility —It is the
responsibility of each employee to perform assigned duties to
assure: a. Safety to himself or herself'; b. Safety to fellow

employees; c. Protect the public; d. Protection of company
property.

A.3.1—General Rules —Supervisors'esponsibility for Safety—
Supervisors shall be responsible for the safety of the employees
working under their direction and for the safety of the general public
in connection with their work. The authority and responsibility for
the action necessary to prevent accidents is an integral part of the
supervisors'ob.

A.3.2—General Rules —Supervisors'esponsibility for Safety —A

job briefing/tailgate discussion shall be held prior to starting each
job. The job briefing shall include at least the following subjects: a.
Hazards associated with the job; b. Work procedures involved; c.
Special precautions; d. Energy source controls; e. Personal
Protective Equipment requirements.

A.13.1—General Rules —Personal Protective and Lifesaving

Equipment —Employees shall use the personal protective
equipment, protective devices and special tools provided for their

work. Before starting work, the employee shall inspect these items
to be sure that they are in safe operating condition.

F.1.18—Substations —Working in Substations —No employee may

approach, or take any conductive object without an insulating

handle, closer to exposed energized parts than the clearances set
forth in table D-1 unless; a. The employee is insulated from the
energized part; b. The energized part is insulated from the
employee and any other conductive object at a different potential; c.
The employee is insulated from any other conductive object, as
during live line work.

F.1.19—Substations —Working in Substations —Electric equipment,
lines and circuits shall be considered energized until determined by
testing to be de-energized and grounded.
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Based on its review of the Report and being otherwise sufficiently advised, the

Commission finds that prima facie evidence exists that LGB E has failed to comply with

KRS 278.042 and 807 KAR 5:006, Section 24(1). VVe further find that a formal

investigation into the incident that is the subject matter of the Report should be

conducted and that this investigation should also examine the adequacy, safety, and

reasonableness of LGB E's practices related to the construction, installation and repair

of electric facilities.

The Commission, on its own motion, HEREBY ORDERS that:

1. LGBE shall submit to the Commission, within 20 days of the date of this

Order, a written response to the allegations contained in the Report.

2. LGB E shall appear on August '!6, 2011, at 10:00a.m., Eastern Daylight Time,

in Hearing Room 1 of the Commission's offices at 211 Sower Boulevard in Frankfort,

Kentucky, for the purpose of presenting evidence concerning the alleged violations of

KRS 278.042 and of showing cause why it should not be subject to the penalties

prescribed in KRS 278.990(1)for these alleged violations.

3. At the scheduled hearing in this matter, LGB E shall also present evidence on

the adequacy, safety, and reasonableness of its practices related to the construction,

installation and repair of electric facilities and whether such practices require revision as

related to this incident.

4. The August 16, 2011 hearing shall be recorded by videotape only.

5. The Report attached as an Appendix to this Order is made a part of the

record in this case.
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6. Any requests for an informal conference with Commission Staff shall be set

forth in writing and filed with the Commission within 20 days of the date of this Order.

By the Commission

ENTERED

IMPAR 79 2N)

KENTUCKY PUBLIC
SERVICE COME~'SSION

ATT

Execu i i or
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APPENDIX

APPENDIX TO AN ORDER OF THE KENTUCKY PUBLIC SERViCE
COMMISSION IN CASE NO. 2011-00097 DATED ~~g p g



INCIDENT I STIGATION —Staff Report

Re el t Date - December j.'7, 2010

Incident Date - November 9, 2010

Servin~ Utili -Louisville gas and Electric

Incident Location - Middletovm, Kentucky

Victim —Mr. James Willis

PSC Investigator —Steve Kingsolver
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Kentucky Pubhc
Senesce

Commission
Electric Utility Personal Injuty Incident Report

Utilit:

Louisville Gas and Electric (I GSE)

Re orted B :

Ken Sheridan, LG8 E Safety

incident Occurred:

November 9, 2010, Approximately 9:15AM

Utilit Notified:

November 9, 2010, Approximately 9:15AM

PSC Notified:

November 9, 2010, Approximately 10:30AM

PSC Investi ated:

November 10, 2010, Approximately 9:00 AM

Re ort Received:

November 16, 2010

Incident Location:

LG8 E Aiken Substation
2909 Shelbyville Road
Middletown, Kentucky



KPSC Investi ator:

Steve Kingsotver, Utility Regulatory and Safety Investigator IV

Incident Descri tion:

This accident took place in the LG8 E Aiken Substation in Middletown, Kentucky. The victim of this
accident was James Willis, an LG8 E employee. Mr. Willis'ob classification at the time of the
accident was Equipment Technician B and has held this classification since April 29, 2002. At the
time of this accident Mr. Willis was working with a crew that was being supervised by Mark Stallard,
an employee of Custom Engineering Power Solutions (CEPS), a contract company for LG8 E. There
were no witnesses to this accident. Mr. Willis was working alone in the control building at the time of
this accident. On Sunday, November 7, 2010 there was a fire in the control building at the Aiken
Substation as a result of an underground primary electric cable failure. The fire caused heavy smoke
damage in the control building. It also caused the load on Transformer 41 to be transferred to other
substations and this transformer was de-energized. Multiple crews from different departments
worked in the substation cleaning, testing and placing back into service Transformer 41 and the
breakers not directly affected by the fire. This work was completed by late Monday, November 8,
2010, This left two breakers off service that were directly affected by the fire, but the bus side of
these breakers were energized from the transformer bus from Transformer 41. At the time of the
accident, Tuesday, November 9, 2010, the victim, Mr. Willis, was cleaning and wiping down the inside
of breaker 0 AK-1289 cubicle. Mr. Willis had cleaned the three line-side plugs on the breaker that
was de-energized. Mr. Willis then proceeded to clean the right buss-side plug that was energized
creating the shock and burn accident. Mr. Willis received burns to his third and fourth fingers on his
left hand (Entry) and his right hip (Exit). Mr. Willis was taken to University Hospital and was released
the following day. He is expected to make a full recovery. The equipment that Mr. Willis made
contact with was energized at the primary voltage level of approximately 7200 volts. At the time of
the accident, Mr. Willis was not wearing the proper rubber personal protective equipment and proper
flame resistant protection for the job he was performing. From information provided by the utility and
Mr. Willis, there was not a documented job briefing performed on the work on the day of this accident.
An interview was conducted with the victim, James Willis, on December 14, 2010 and the notes of
that interview are attached as Attachment D to this report.

Victim: Name:
James Willis

Address:
4119 Boones Grove

Louisville, Kentucky 40299

Em lo er".

LGS.E

Witnesses: Name:

(NONE)

Address: Em lo er:



information From: Name:
Keith McBride
Doug Mullins

Ken Sheridan
James Wiliis

Position:
Investigator

Safety Department
Safety Director

Equipment Technician B

Em lo er:
LG8 E
LG8.E
LG8 E
LG8 E

KAR 278.042 Service adequacy and safety standards for electric utilities-
National Electric Safety Code

National Electric Safety Code:

Probable Violations:

¹1:
Section 41: Supply and Communication systems-Rules for employers
410. General requirements
Effective as of January 1, 2009, the employer shall ensure that an assessment is performed to

determine potential exposure to an electric arc for employees who work on or near energized parts or
equipment. If the assessment determines a potential employee exposure greater than 2 cal/cm

exists (see Neal, Bingham, and Doughty B59 ), the employer shall require employees to wear
clothing or a clothing system that has an effective arc rating not less than the anticipated level of arc
energy.
When exposed to an electric arc or flame, clothing made from the following materials shall not be
worn: acetate, nylon, polyester, or polypropylene.

The effective arc rating of clothing or a clothing system to be worn at voltages 1000 V and above shall

be determined using Tables 410-1 and 410-2 or performing an arc hazard analysis.

When an arc hazard analysis is performed, it shall include a calculation of the estimated arc energy
based on the available fault current, the duration of the arc (cycles), and the distance from the arc to
the employee.

EXCEPTION 1: If the clothing required by this rule has the potential to create additional and greater
hazards than the possible exposure to the heat energy of the electric arc, then clothing with an arc
rating or arc thermal performance value (ATPV) less than that required by the rule can be worn.

EXCEPTION 2: For secondary systems below 1000 V, applicable work rules required by this part and

engineering controls shall be utilized to limit exposure. In lieu of performing an arc hazard analysis,
clothing or a clothing system with a minimum effective arc rating of 4 cal/crn'halt be required to limit

the likelihood of ignition.

NOTE 1:A clothing system (multiple layers) that inciudes an outer layer of flame resistant material

and an inner layer of non-flame resistant material has been shown to block more heat than a single

layer. The effect of the combination of these multiple layers can be referred to as the effective arc
rating.



NOTE 2: It is recognized that arc energy levels can be excessive with secondary systems. Applicable

work rules required by this part and engineering controls should be utilized.

e2:
Section 41: Supply and Communication systems-Rules for employers
411. Protective methods and devices
A. Methods
3. Employees shall be instructed as to the character of the equipment or lines and methods to be

used before any work is undertaken thereon.

e3:
Section 42: General Rules for Employees
420. Personal General Precautions
C. Safeguarding Oneself and Others
4. Employees who work on or in the vicinity of energized lines shall consider all of the effects of their

actions, taking into account their own safety as well as the safety of other employees on the job site,

or on some other part of the affected electric system, the property of others, and the public in general.

P4:
Section 42: General Rules for Employees
420. Personal General Precautions
C. Safeguarding Oneself and Others
5. No employee shall approach or bring any conductive object, without a suitable insulating handle,

closer to any exposed energized part than allowed by Rule 431 (communication) or Rule 441

(supply), as applicable.

45:
Section 42: General Rules for Employees
420. Personal General Precautions
H. Tools and Protective Equipment:
Employees shall use the personal protective equipment, the protective devices, and the special tools

provided for their work. Before starting work, these devices and tools shall be carefully inspected to

make sure that they are in good condition.



¹6:
Section 42: General Rules for Employees
421. General Operating Routines
A. Duties of a First-Level Supervisor or Person in Charge
This individual shall;
1. Adopt such precautions as are within the individual's authority to prevent accidents.
2. See that the safety rules and operating procedures are observed by the employees under the
direction of this individual.

¹7:
Section 44: Addiiional Rules for supply employees
441. Energized Conductors or Parts
Employees shall not approach, or knowingly permit others to approach, any exposed ungrounded

part normally energized except as permitted by this rule.
Minimum Approach Distance to Live Parts
1, General
Employees shall not approach or bring any conductive object within the minimum approach distance
listed in Table 441-1 or Table 441-4 to exposed parts unless one of the following is met:
a. The line or part is de-energized and grounded per Rule 444D.
b. The employee is insulated from the energized line or part. Electrical protective equipment insulated

for the voltage involved, such as tools, gloves, rubber gloves, or rubber gloves with sleeves, shall be
considered effective insulation for the employee from the energized part being worked on.
c. The energized line or part is insulated from the employee and from any other line or part at a
different voltage.

Table 441-1:AC Live Work Minimum Approach
Distance'See

Rule 441 in its entirety.)

(Page 286)

0 to
0.050'.051

to
0.300'.301

to 0.750"

0.751 to 15

15.1to 36.0

36.1 to 46.0

46.1 to 72.5

Phasa-to-ground

not specified

avoid contact

0,31 . 1—.0

0.65 ' 2-2

0.77 2-7

0.84 2—9

1.00' —3'.

Phase-to-phase

(m) (ft-in)

not specified

avoid contact

0.31 1-0

0.67 2 .3

0.86 I
2-10

0.96 3-2

1.20
i

3-11



1 For single-phase systems, use the highest voltage available.

2 For single-phase lines off three phase systems, use the phase-to-phase voltage of the system,

3 The 46.1 to 72.S kv phase-to-ground 3-3 distance contains a 1-3 electrical component and a 2-0 inadvertent movement component .
4 Distances listed are for standard atmospheric. conditions. The data used to formulate this table was obtained from test data taken with standard

atmospheric conditions. Standard atmospheric conditions are defined as temperatures above freezing„wind less than 1S mi per hr or 24 km per

hr, unsaturated air, normal barometer, uncontaminated air, and clean and dry insulators. If standard atmospheric conditions do not exist, extra

care must be taken.

807 KAR 5:006 General Rules

Section 24: Safety Program

LGKE Safety INanual

Probable Violations:

41 ".

A. General Rules
A.2: individual Responsibility
A.2.1: It is the responsibility of each employee to perform assigned duties to assure:
a. Safety to himself or herself.
b. Safety to fellow employees
c. Protect the public.
d. Protection of company property.

P2
A. General Rules
A.3 Supervisors'esponsibility for Safety
A.3. I Supervisors shall be responsible for the safety of the employees working under their direction

and for the safety of the general public in connection with their work. The authority and responsibility

for the action necessary to prevent accidents is an integral part of the supervisors'ob.

gs
A. General Rules
A.3 Supervisors'esponsibility for Safety
A.3.2 A job briefing/tailgate discussion shall be held prior to starting each job. The job briefing shall

include at least the following subjects:
a. Hazards associated with the job.
b. Work procedures involved.
c. Special precautions.
d. Energy source controls.
e. Personal Protective Equipment requirements.



A. General Rules
A.13 Personal Protective and Lifesaving Equipment
A.13.1 Employees shall use the personal protective equipment, protective devices and special tools
provided for their work. Before starting work, the employee shall inspect these items to be sure that

they are in safe operating condition.

P5:
F. Substations
F.1 Working in Substations
F.1.18:No employee may approach, or take any conductive object without an insulating handle,
closer to exposed energized pasts than the clearances set forth in table D-1 unless;
a. The employee is insulated from the energized part.
b. The energized part is insulated from the employee and any other conductive object at a different
potential.
c. The employee is insulated from any other conductive object, as during live line work,

Table D-l (Page 119)

AC Live-Line Work IViinimum Approach Distance and Clear Hot Stick Distance
Nominal Voltage in Kilovolts Phase-to-Phase Distance

0 to O.Q50
0 051 to 0 300
0 301 to 0 750

0 751 to 15
15.1 to 36.0
36 I to 46 0
461 to 725
72.6 to 121
138 to 'l45
161 to 169
230 to 242
345 to 362

Minimum safe clearances as referenced in rules D '1 4, D 1,8, D 2 2, D 35, D.8 1, E 9 1, F 1

Phase-to-Ground Exposure
Feet--Inches Ivteters

Not Specified
Avoid Contact

1-Q 0 31
2-2 065
2-7 0 77
2-9 0.84
3-3 1.00
3-2 0.95
3—7 1,09
4-0 1.22
5-3 1.59
8-6 2,59

17, F 1 18 and I 7.21

Phase-to-Phase Exposure
Feet- Inches Meters

Not Specified
Avoid Contact

1-0 0.31

2-3 0.67
2-10 0.,86
3-2 0,96
3-11 1.20
4-3 1.29
4-11 1.50
5—8 1 71
7-6 2.27
12-6 3 80

P6."

F. Substations
F.1 Working in Substations
F.1.19:Electric equipment, lines and circuits shall be considered energized until determined by
testing to be de-energized and grounded.



lnvesti ated 8 Name:
Steve Kingsolver

Utility Regulatory and Safety investigator IV

Com an
KPSC

Signed:

Reviewed 8 Name:
John Shupp

Manager, Electric Branch

Com an
KPSC

Signed:

Signed:

Name:
Reggie Chancy

Director of Engineering

Com an
KPSC

Date:

Attachments: A. LGS E Summary Accident Report.
B. KPSC Photographs of Accident Site
G. KPSC Map of Accident Site
D. Victim Interview Notes
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LG8 E Summary Accident Report



November 15,2010, ='--- Pr'7

Mr. John Shupp
Managet Electrical Branch
Division of Engineering
Kentucky Public Senrice Commission

211 Sower Blvd.
P.O. Box 615
Frankfort, KY 40602

PUBLIC SERVICE
CQk!IM!SBIGN

LGS E and KU Energy LLC

Law Department
220 West Main Street
P,O. Box 32030
Louisville, Kentucky 402
www.l e-ku.corn

jim Dimas

Senior Corporate Attorney

T 502-627-3712
F 502-627-336?
jim.dimas@lge-ku.corn

Re: Aiken Sub-Station
2909 Shelbyville Road
10-KD-K-OZ2

Dear Mr. Shupp:

I am forwarding the attached Investigation Repott prepared by Keith McBride

regarding the above-referenced incident. This report is being submitted as

required by Section 26 of 807 I~ 5:006. Please return in the enclosed self
addressed stamped envelope a copy of the filed report.

If you need additional information concerning this incident, please contact me

at (502) 627-3712 so I can direct your request to the appropriate person.

Sincerely,

Jim Ditnas

JD!'kmw

Enclosures

On November 1„2010, E.ON U.S. LLC divas renamed LGkE and KU Energy LLC.



J-GB.K Km lo ee In'ured

Type of Rcpol't
Io-KD-K-OZZ

Rcport Number

18cBride / Cross
Investigator

November 9 2610
Date of Incident

Utility:

Reference:

Louisville Gas and Electric Company ("LGAE")

LGAK Employee Injured While
Working in Sub-Station Control Building

Ai ken Sub-Station
2909 Shelbyville Road
Louisville, Ikentucky

On NovcInbci'„2010 at appl'oxllTiatclv 9:15 a.n'1., LGkE s Distribution Cont101
Center (DCC}, was notified of a possible electrical contact by an LGkE employee
inside of the Aiken Sub-Station.

Preliminary reports were James %iliis, Equipment Technician B, had received
burns to his left hand. Mr. Wilhs was treated and later admitted to the hospital.

Due to the nature and treatment of the injury suffered by Mr. %illis, resulting in
admittance to the hospital, it was determined that this would be a reportable
incident to the Kentucky Public Service Commission (KPSC). Ken Sheridan„

Manager of Safety and Technical Training, Energy Deliver, notified the KPSC of
the incident.

Investl ation

On Sunday, November 7, 2010 circuit Aiken (AK) 1289 locked-out. Crews were
dispatched to the circuit for patrol. After opening a set of switches midway into
the circuit, DCC advised Load Dispatch to close the circuit. The circuit did not
hold and shoitly thereafter DCC received reports of a fire inside the Aiken Sub-
Station,

Investigation found that the fire was the result of a cable failure on circuit AK-
1289. The fire also damaged the cable on cii'cuit AIZ-1293 and heavy smoke filled
the control building. At that time, Transformer 41 was switched out affecting 5



separate circuits: AK-1289, l.293, 1294, 1296, 1296. After some extensive

switching to tie circuits, all customers on the Aiken Sub-Station Transformer
41were restored, Several LGAE Sub-Station Constzwction and Maintenance

employees responded to the incident, along with several contract crews fiozzz

Custom Engineered Power Solutions I'CEPS').

All crews worked into Monday, November 8 to clean, test, and place back into

operation, three of the circuit breakers not directly involved in the fire damage.
Late Monday night, the Aiken Transformer Pl was closed. The remaining Sub-

Station crews on site, with the assistance of over-head line crews, operated the

breakers and switched AK-1294, 1295 and 1296 back into normal sezw ice, AK-
1289 and 1293 remained out due to the damaged cable.

On Tuesday, November 9, LGkE and CEPS Sub-Station crews along wIth LGkE
Network and Pike Electric Network crews returned to the Aiken Sub-Station. The
Sub-Station crew installed a grounding device on the AK-1293 breaker and was to
complete the clean-up on the AK-1289 breaker cubicle. AK-1289 breaker was

sitting on the floor. The Network crews were to pull out the damaged cable and

install new cable.

With the Network. crews primarily working on the outside of the station, the Sub-

Station crew, consisting of Mr. Willis and Mack Stallard, Lead Electrician for
CEPS, stayed inside the control building to clean.

Mr. Stallard stated during an intezview, that he left the control building to retrieve

a vacuum tester used to test the vacuum on the breaker, Mr, Stallard stated that as

he left the building, he reminded Mr, Willis not to wash the wall because theDC
current was on.

All workers on site were aware that the Aiken Sub-Station Transformer Pl was

back in and AK-1294, 1295 and 1296 were energized. The investigation found

that Mr. Willis had wiped and cleaned the top 3 line-side plugs in the AK-1289
cubicle. With the breaker out, these plugs were not energized. Forgetting that the

transformer buss was energized, Mr. Willis attempted to wipe and clean the buss-

side plug located on the lower right of'the cubicle.

Mr. Stallard stated that as he got to the truck, he heard Mr. Willis yelling. Mr.
Stallard stated that he ran back to the control building and found Mr. %'illis

standing on the floor and leaning on the breaker panel shaking his left hand. Mr,
Stallard assisted Mr. Willis out of the building. The LGE:E and Pike Network
crews assisted Mr. Willis and performed first aid until EMS azvived,

EMS transposed Mr, Willis to University of Louisville Hospital where he was
treated for burns to his third and fouzth fingers on his left hand, and for what was



initially described as a scrape to his right thigh. Mr, Willis was released from the

hospital the next day, November 10, and is expected to make a fu11 recover.

James Willis —Injured LG&E employee
4119Boones Grove Way
Louisville, Kentucky 40299
LG&E hire date —01/21/1985
Sub-Station Dept. entry date —04/23/2001 - Electrical Apprentice

Classification —Equipment Technician B
Classification date —04/29/202

Mack Stallard —CEPS employee (crew member) —not a witness

4109 Lambert Ave.
Louisville, Kentucky 40218
LG&,E Retiree
OPS —6 years
CEPS —3 years

Custom Engineered Power Solutions I'CEPS) —not on job site

1803 Taylor Avenue
Louisville, Kentucky 40213
502,716.7281
Jim Molter —General Manager, CE Power, Kentucky

LG&E Network employees:
John Book —Lead Network Technician —not a witness

John Shirley —Network Tech A —not a witness

Seneca Newton —Network Tech B —not a witness

Pike Electric Network employees:

Ray Mallov —Foreman —not a witness

Bobby Ford -- Network Tech A —not a witness

I Brian Collett —Network tech B —not a witness

Mike Coyle —Ground-man —not a witness

ATTAC~NTS:
Utility scene photographs

DATE OI<" REPORT: NO%II<".MBE<R 12 2010
END OI< Rj<.PORT



FW: James Willis Injury ParTe 1 of 2

Kingsofver, Steve (PSC)

From: Sheridan, Kenneth LKenneth.Sheridanoige-ku.comi

Sent: Wednesday, December 01, 2010 10 50 AM

To: Kingsoiver, Steve (PSC)

Cc: Gardner, Sheri; McBride, Keith; Dimes, Jim

Subject: FW: James VNIiis Injury

Importance: High

From: Gardner, Sheri
Sent: Wednesday, December 01, 2010 10:33AM

To: steve.kingsolverokentucky.gov
Cc: Sheridan, Kenneth; ivicBride, Keith; Dimas, jim
Subject: james Willis Injury
Importance: High

Mr. King solver:

In follow-up to your conversation yesterday with Keith McBride, attached is a copy of the job
briefing for the Aiken Substation job, and information as to the FR clothing Mr. Willis was
wearing at the time of the incident. Please feel free to contact Keith or Ken Sheridan if you
have any further questions.

«2010'I129 152757 00261.pdf>+

Mr. Willis was wearing an 8 cal/cm2 work uniform. Pants and shirt.

5heri Gardner

Sr. Paralegal

LGRE and KU Energy LLC

220 I/I/. Main 5t:. - 11th Floor

LoLrisville, KY40202

502-62 7-2195

502-21 7-2289 PC FAX

NOTE: Tire evrension for all E.ON VS. e-nrail adrlresses lr as chrrrtg edfi onr Qaeon-us.cmn fo @fge-
krr.coni. Please rrprlare J>our address book accorrlinglg>.



FV', James Willis 11juig Page 2 of 2

TAe lllfoE'EltafEof1 co11fained En fhls ff*ansllllssfolt Es Enfellded OEEfj>fol'he pel'soll or e'nfEfJ> Eo lvlEEch Ef Es

dEE'ecflJ> addE'essed ol'opied. If nEEEy coEEtalEE material of COEEficlelltiEEI anEVor pl'ivafe natllre. Any
I'e»ie>v, retransnfisslon dissenunali'on or ofher use of, or tafang ofany action in reliance upon, fflis
illforlIEafion by persons or entities ofher than the intended recipientis not affolE>ed. IfJ>OEE received this

message and Che inforlnafion contained therein bg> error, please COEEtacf fhe sender and delete fhe
nlateriaf fron1 yoEErlaIEJ> storage InedE'EEEII.

12/1/2010



From 5023331878 Paae 1l4 Date: 11/29l2010 3:27.57 Plvl

PROJECT @ "
i I

woN

STATUS: INPRG

PRIORITY: URGENT

REPORTED BY: E003009

LOCATION: L YAK-CUE289

3fOIN~CitQ~CP fYOI'k
OE'Ckf'aeikior

g.
Pgg'OB

CATEGORY:

TAG LOCATION:

WORKWPK: CORRECTIVE

Fisher'. Russ"ll

, NAliIZ: AV, l 239 CUBICLE

w.O. e 6j.56071
PROJECT A 112273

RES. CENTER e 003160

JOB PLAN N

P.M. 8

TAO N

REPORT DATE: I I/7z'2010

PHONE.'QIJIPMENT:

102000238 1239 CUBICLE

DESCRIP TION AK-1289 faulted causing Cue in several crrbieals repalrire~vire for s rvice

woIU<.PLANs oPERATIoNR: PJtE-JoB IvtEETING coNDUcTJ:D*, ( YEs ( 1 No INITIALs
~ CHECI'LEARANCE - tVORZ SAFELY - N'ElGFY EQIJUMENT DATA ~

wr ERE: AIKZN SUBSTATION

FAILURE CLASS." CUBl CLE R.EB

;CREw: LVFLDMT MSI,: E002383

PROBLEttvl CODE: OTHER

Retail Electric —Substation Field Maintenance

SCHEDULE DATE: LABOR r'PE: FM

ACTUAL HRS: 0,00

CRZXV SIZZ:

ESTi PERSON HRS: 0,00

RFg~f ASKS;

.QEiALETJA UMT$ co&Mr".'TFD C3

Yame.'ate: / /

Date.' I

This fax was received by I Fl FAXmaker fax server. For more information, visit http:Itvvvm gfi.corn



From: 5023331878 Page: 2/4 Date: 11/2g/20103.27;57 PM

11/i /20 "r8 ~ Nfork Grdt.f Safe@ I i~~

Work Order: 615607'l AK-1289 faulted causing fire iri several cubioals repair/rewire fot'eivlce

Safety l-"iten: LVJOBRFG Louisviile Job Briefing

'i HAZARD; LVJQBRFG Louisville Job Briefing

Completed'Precautions:
Y/8

Review. Hazards of Job

2 Review,'fork Procedures

H/iZARD TYPE: JOB BRlEFiNG

3 Review. Special Precautions

to

4 Check: Energy Sour'ce Control

5 Review; PPE Requirements

6 Review. Location of any energized equipment

Review; Limits of any de-energized work area

8 Review.'all /i~meat/Prevention Hazards - t4ethod of
ArresbPrevention

Pr

This fax was rec ived by GFI FAXrnaker fax server. For more information, visit http;ffwivw.gfi.corn



From. 5023331878 Paae. 3/4 Date: 11/29/20103:27.58 PM

i

I

STATUS: INPRG

PRIORITY: URGENT

Blain'/ naz/Ce 8'Ork Order
FaCilffy I,V4K-

JOII CATEGORY:

TAG LOCATION,"

WORK TYPE: CQRR.ECTIVE

XV,O, a 6156072
PRO.IECT I/ 112273

RES. CENTER".003160
JOB PI AN u

P.M. f/

REPORT DATE: »/7/2010

'REPORTED BY: E003009 Fisher, Russell

LOCATION'VAK-CUB293 NAME: AK 1293 CUBICLE

EQUIPME>T.t 102000245 1293 CUBICI E

DESCIIIPTIOg. AK. I 293„1289 faulted causing fire ia several cubicals repair/re~vire for service

PHOYE;

WORK PI,ANS OPFRATIONS. PRE-JOB MEETINO CQNDUCTFD; ( YES ( ) NO TNITIALS

'HECK CLICE - WORK SAFELY - VERIFY EOUIPMFNT DATA *

WVHERt.: AlKEN SUBSTATION

lrAILURE CLASS.'CUBICLE REB

-CREW: LVFLDMT JVISL: E002383

PROIILEI» COXtE: OTHER

Retail Fleotric - Sub~ation Field Maintenance

SCHEDULE DATE

RESOURCE: LVFLDIvIT

LABOR TYPE: FM

ACTUAL HRS: 0.00

CRE%V SIZE:

EST.PERSONI HRS'. 0.00

Na.me.

Rame J

Oafe: / /

Date'. / /

v132SD'. ~Citl2M3
This fax was received by GFI FAXmaker fax sewer, For more information, visit http:.//vwvv gfi corn



From. 5023331878 Page: 4/4 Date: 11/29/2010 3:27 58 PM

'l 1/7/2010 %fork Order Safety Plan

work Order: 8158072 AK-1293, "l289 faulted causing fire in several cubicals repair/rewire for service

Safety Plan; LVJOBRFG Louisville Job Briefing

HAZARD'. LVJOBRFB Louisville Job Briefing

Corrip)atad'Prscauaons.
Y/N

Revi v/: Hazards of Job

HAZARD TYPE: JOB BR liFING

2 Review: Work Procedures

3 Review.'pecial Precautions

Check: Energy Source Control

5 Review. PPE Requirements

6 Reviev/: Location of any energized equipment

7 Review: Limits of any de-energized vvo k area

8 RevlevI: Fail Arrest/Prevention Hazards - Method of
Arrest/Prevention

,E
/'t

r/

I

v

O'O>av'+pa, [pl icvpcor

This fax was received by QFI FAXmaker fax server For more information, visit http: //wn~m gfi.corn



November 24, 2010

Mi. Steve R. Kingsolver
Division of Engineering

Kentucky Public Service Commission
211 Sower Blvd.
P,o. Box 615
Franlcfott, KY 40602

L68E and KU Energy LLC

Law Department
220 West Main Street
P.O. Box 32030
Louisville, Kentucky 402
www.i e-ku.corn

Jim Dimas

Senior Corporate Attorney

T 502-627-57'i2

F 502-627-3367

) im.dimes eige.ku.corn

Re: James AVillis, Employee Injury
Aiken Sub-Station
Z909 Shelb>o ilie Road
10-KD-K-0ZZ

Dear Mr. Kingsolver:

At your request, enclosed are the following Square D Instt~ction &,

Maintenance Manuals relative to this incident:

SF(6}Circuit Breaker Type FG-2 Drawout

5-15 kV Metal-Clad Indoor Svritchgear

If you need additional information concerning this incident, please contact me

at (502) 627-3712 so I can direct your request to the appropriate person,

Sincerely,

JD/kmv

Enclosures

On November 1, 2010, E.ON U.S. LLC was renamed LGB.E and KU Energy LLC.
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SFs CIRCUIT BREAKER
TYPE FG-2 DRAV/OUT

SERIES 2

IMSTBUCTIQN
MANUAL 6055 2
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JSISTRUCTION
M><NUJ>LL 605 5-2

SFG CIRCUIT EIPiEJI)(KER

TYPE FG-2 DFIANOUT
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SF6 CIRCUiT BREAKER
TYPE FG-2 DRAM/GUT

SER!ES2

)NSTRUCTjON
MANUAL 6055 2

2.0 INTRODUCTION 2.2 Theory oj Operation
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INSTRUCTION
VANUAL 6055-2 SF5 CIRCUIT BREAKER

TYPE FG-2 DRAM!OUT
SERIES 2

UPPER CURREN T TERtvtfNAL

2 I Oi!VER CURREI JT TERtvllNAL

3 lvIAIJI CIRCLJIT
I;IAIN COhlTACTS

5 J.IXED ARCING COI'I'I'ACT

6 fv'iOVlhIG ARCING CiOt'! TAC T

lihlSUL ATING NOZZLE
ft VOVfhIG PISTON

Il'JSULATlf'JG ROD
I,'J Of'ERATII JG SHAFT

' IAF I SEAL

Figure I

Bottle Cress Section



[~4$ Ii>ISTRLICT[0!if

MANUAL 60a)5-2

As [h<,')('i<j ci i>ji("i>?. !he ~c(ku('.>>CC i>I c«fit>i('I <if?C)1)(1<'s

< ci?ed k<ir?I thc n)niu c<»)t;i([s <?pcn, tli<!1) lhc tulip co!1(acts,

.«>d fin;ilk" thc,irc!n ( ii»acis separate.;it <chi(!k> pi»nt d>c in-

)c[!<!pt!n" pf(?Cc..h!)Cain?

;7..'<f(<kn[(in;<ncc,<n<f <i[,cr,>It<>f) <>l ihc c(fuip»)<!U ?k»uid hc

<.cil pkannc«l;ind tt):>cc(>f(k;)ncc (eith?Ul'L practicis
<11»i(<'Ui!Cl?''i'h!tc(f ((>(iks;<f)d <7<fu!pnlcni !<f)p«)p!!>!<r fn!

lhc t'<sj:s if>? Cil(:ed should he )?r<>v>dc(k

Thc k'Ci- (:i)cuit Ore[[i;cr utikir()s ili<". Sp<, [sulphur he>u)<-

',iunriJe) putter prinCiple <>I Urc if>terC»p[i<>n. Immuring rhc perin(1

'!I nine (('hcn thc n>ain;ind tujip c(>nt;<cts:>rc in tl><. pri>cess nf

h!.ing np n d,;i piantity I SI n gas is h ing c f))pr(."used iu;i
,',:kin.icr .(iti)in the pole «ni[ I'i>c c<>n)pressed g:is is dirc:-<cd

:h)<>ugh;i U(>rake (<hich dirc(ts ! k)ig>k> vclncity tkn(c <>f «;is

,!('ross 11)<". (<!c .!s tk)e (ront<icls p'r<r[. 1 1'!e fl()<u (>I Uaf loi'ccs th(',

!i!<c iiilc! dlc [UhU!<!f a)ci!11.'(!Uti><r[s. 1'he arc us»(dig ?'tin-

giiish*a;)I thc tirst < urriu>t icn>. Ihc properties of SF!, "."'is,

k)igk> ckcc[)??rlc"!(tl('il<? 1)igh ther!'n:il coi)d>ict)vil(? !>nd instda-

[ii!g pr<>pc>'<ics. cori[ '(?g>c[kief In «?sUfc !t !esto>"itin)1 of
[11('fielei'tfic

[i<)n [h <>I ihe as:)I [lie current zero These p«>per

[>cs arc enh)<!>L<'d <!I clc';<ted p) csslircs, I hus. thc p<?Ic Un>ls i!ic

«hr!!gc(l (cith Sk'«L>as to perl(>! !n;!t tk>eir intend()d r)>ti)ig.

2.3 Safety

'I'hts cqli)17!)1 '!<l ha? 1>een c<?f(st!ac[cd;it)<l tc?[cd fn;U cor(k;)t>ce

(('itk) the l,itc?[ U[c[y rek:)tcd rc(i»fret»enis i)t'?<YS[ C3"),'A.

C;3 1 ftf), and 0'3T [)(1 'I his (k<iiPU)ent has been lu igcd [(? 1)c

?Ufc in Uic((. i<i these pie»en[, i»du?trial stand;irds. Thc S(fu;>rc

f) Co[lap'<n'? c;inn()i. !?c !cspof'tsii)!(1 Irir ?peci;il (!Csi< n rc<iuiic

!»cuts of'1<)cai cc~j s and <ir(finances )id>ich are ni>I spccif!Cd in

thc piirck)ase (h»'unicnts, f)uc [<> [he n:>tu>e ol eke<;tnc'>k f)o;fcr
;<!id (»rc(1)t h)"»d,er.', i?f <I>is t>p(, a !1)(!!L'»1 <>I r(sk; !(„'!)U!!!)?

L;I' (is(if ! i!'!c!1!<!))g thi.')alii!<'n;ii ce r!U[i)(>['it@ ) has:i res f?o!)sl

l>kli[? for;»>f>kc»)<:n(ing,'< ':if< IE" pr«<t!;i<(i c<»nn! i!su!;<<e ".,!fh

!1'!c [Yj < s <)I har«ir<l? i!1)(ii? c(l:in(f h><»il c<!dcs ot eiiuir<!!n<U)ls

Vl><A".f) h)lr'!'s '," uk) >h!s I'e ()f c([U>f?u) 'nt;ire electrocution,

h>li fut)g;<s,> ic?<i!I ol;!i( i!><g c([!!if)n)if>I,;>i)<j p1!>chit)g '!>s;)

!U.'-

?k[l < >1 'hack»,r<'c < >!;!i>re<1 !11< ch'>')ii<»!1 ei)(.!UU

;..<'.,!<1;<'! thc <.» >i)l>'~ cn!)(i)i)(>i!."..')(h in)? c< >sl i[ .1!)<'!><Un

U'!'I'll<i!)r»! !hc I<>!I< >U!ri" '-i«[gest)r i)is .ii'(„''!»I ii)t<"!'>decl

::.r<«<!I(i";»>;I .«.>Ik,:I»:O:;,:;),t>«uf)',sii lhc;> ('i '!r'![Ui))i«'»1!!(

,O!' 1[):c«1 c«;<! <;i « "» I[)>»<i<' .,!Lr>1 j)!'<«'<,<i>1 < 'c!i'!)c «!
I

"I

<f! , ':!n i (...';!'i,»'< <r,! !.Jj.li><»< 'i ! ii!'

).!i'.:! '.!:;.> <i' ','d,l c ':I:I,
«<;!!!!'««:»

«I

l)i>!U)l <>,'<)fk <)t) (>t'<!Ur c!ccttic;ill) <'ni)f(U!zcd c(ju)p[))cnt
<,"i)f)[;<et (< i(h cncri!)7cif par(s r.'n result in?c(crc?In)< I; (ir

hurii.

D<? nut (v<1rl; )n <ir!>c;ir (.!rctiac,illy (,'n(ir k/cd pails «herc
Ihcrc is;i pt)ssihiiit) <)1:tc< idci>(;<If? cont;i('ling,!n
(')1r1L')/cd p)ifl,

ffe a<!fr Ihc ('ii'c)ii>. hn.';!hei 1)1(ch:i»is!11 Ls J!sch;<i!!cJ<>!

hi<)cl:cd sn t]iat spring cn<!r ",: c;ii>ni>t I?r:icciJcnni!kc !c-
1<«ised, [ i>i c jess i cl(»is c ()I ?[«feil (!I!cr gy ( Un !c )!I( i!i seri

<>i)s person,'<j !)1fui y

fj. 1 iic <>!!I?'USt e(kt))Pf11( ilt! a[cd lnf [hc scr<'icc ini(nded I'h>

nut usc instrun)cnts <iv iiiuk[iinct«ts ).Utcd «ic k<><7

? oil[if>c scc? ic( nn high ?oft;igc circuits 1nc(» rect iisc c;<n

icsult in .splosii>n,in(l !,eriiius per?(>n'>k infjur) t<> th"
< 111( 1 a[( !r

kT!-'. >?rc)>j:(.r into>:.Uk>ti..rs i in ii«s«lphi>r hcs;i[1«>ri ic i Sl <.)

<Uls al 's>g Und > ( 1??tg. p essuic !Csi')cc[ii('<'!h, (h f)cn(fin<'»1

tii(. >f i"1!ing..?F!,1 <ls fs !i L(1!Hfl(.s? t '<l!'!(» ?, !1(?f') ll'i»1»1 ~ i!?I(..
f)<))1-I<'!x)< Un(l 1)(.'U)!c')jj? !i>crt gLs I'!icrc;i;c i)<)E>'<?<(i) il

Ice[" Us result <>f c".p<>?Urn !o ihc h(i»1;ii'I I'>»k) ..)(sdic ";!'~(

»('?<',d f<> CI«.'.'!ri('>rc» !))?)J<.'hr 1?>C(>4<.'1 H)1('!i!if))(![s,.'i p(>f(!<»i

I II Ill<! CU? ik!'( U)>)k?Os<>s 1!!I()(»»!1f)»<!i)ds "!i!'h <,!!Ii I>( (i
»,>i.'!i«."

'<)sl< <. ai<»f '>»»,ks c(!?> !!>»»Ih c,> «»ii!7;!!«!"<>1! 1 )t»!!<

Sjiouk(j iis( J 1?<!Ic (i»its hc op.»cd <ir,«:<. >J: nt«ik'.: !!» >j.c<>. !i>c

t<>fk<?(('1«g fl! ('c;«1!(< ><)s shou!(I hc !<d,('!)'

.,1.'.i?)d ')i <»!t!ii!i"(i<c Ua.",-'< '. »ii!!«','<»!) ![>c «'<i![>»!Ciu

)»i(tl;>tc t)c .<r(';(!h<<!»U! >)1(

I
' :' « .'.'! !I)>,<. ..I '> »

'I

!h( (o'.t.:«i?r
> <.'!1:»:!i!'!I.!,» >" 'i) „'«!

. "C(1 i'.'C(i;!<))i!i<.'1<.'CI:i! 'r , t»>«r»<(:UU»» I c,<,," 'i) r»!I !<1

.!1, '><!?f)he! c
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INSTRUCTION

MANUAL G055-2
BFG CIRCUIT BREAKER
TYPE FG-2 DRAM/OUT

SERIES 2

2.4 Rece)vlng

lip()n receipt, rcmove the shipping materials from the circuit

breaker for iisu;>1 inspection. This c:in be accomplished hy

carefully renu)ving the staples located at the bouom of the hox

cover, The 1>ox cover inuy then bc lif't<.d from thc shipping pal-

let.

:,1 ~r!~~VFi~ >>>~

'I'his p«ckaging has been arranged so that thc breaker may hc

!Lpuck;> 'cd foi ii'11'if)oi'>iry stoi'ag('. pl loi to pl(>CL'inc>>t if>to sci'v-

ice

2.5 Inspection
I fQ

fnspe<!t the hreukcr f(ir physical handling damage;md verily

thin. Ihe bre iker speciliL!<tions on the r;>ting numcphite !natch

the order specific«tions. A <.Iaim for <fu>n;>ge sh<)uld he tiled ut

once v,ith the transportalion co>up;>ny if ther<, is visual evi-

dence ul'dainagc. Notify the Square D Company of!hc dainage

c!Iuiin un<I'or;ii>y discrep'in(."ies noted. Sec paragraph 5 of the

Square D f,"on)puny «'n(fition ()I Sale.

2.6 Handling

I'he hre iker packaging is (lcsigncd to bc roovcd iind handled

primarily bv « t'ork lift truck. 'I hc ivcight ol tlie f)uck,'igcd

hl'ciiker is «pprosiinatefy 570 pounds (260 f(if<>gr ums). ln uddi-

iinn, the packaged brcukcr may t)c fi!'Icd using lil'ting hooks.

Scc pfgurc 3. 1n order to use lifting hooks. Cut avvuy the top
ot'he

c<irton in the urc:<s n)aiked. Loosen the bulls un the lil'ting

plates locateil on ihc breaker, Rot;ite thc lifting plutes into:in

Upright p!»ition;ind tighten thc bolts securely. Insert hooks iiuu

(he holes ' the lif!in'hucs,. Af'ter lifting is complcic, return

1>liil)i„'f.'(tes to the st<»"igc pc)sition.

2.7 Storege

Fi go
I'(.'reaker

Operating Controls

Closing springs c m be charged hy eitlicr electrical or manu:il

ill!.«i!s 11!Lhre;ikcr cun bL'l()scd citf>cr elLctrlculf>'r !!)«Ol!-

uffy by operation uf'hc spring >clctise 1«tch, )vhich relc;iscs the

store<i energy 1'rr>in the churgcil cl<»ing springs Iu cf(>sc
th(.'rcakcr.

During the closing operiuion, the opening springs are
charLicd by u transfer uf some of thc energy 1'rom the closing
sp!'ings, The breaker < an he opened either el<'ctricul fy or in«an-

ally by (ipctution of'hc trip I'itch, )vhich rclcuscs the op ninit

sf!rii)g Lilt.l gv,

'1'he hrc:ikcr iiuiy he iised in reclosing s()quan e schemes v.here

the hre:d;er is <>pened. closed, uud reopc(tcd in rapid: cqucncc
(viihout mome>u:>ry stops Ior rech;irging the spi'ings,

Hre:iker p;(clu« ing is iles! Ifn(.'d lol i!)<loot stoluge;it i(!!>>pcr;i-

I)»!.s )iiiging I i<!m Sg degi'ees F thru 130 degrees F )vith rclu-

!i) (.'. !Inn!!(lit y lo gtf ',, ror '> f)e!10(f iiol I I ex "L 'd i'.vo y(»us

»u

1 1>(> !'!Luke! sf><)uftf h( !!f)'"i!(lvdui IL«st ()!are i) )(»il u) kc(>f) !(>c

'.1 u s«:>fs li!I»!c!itcd.in,f i > rctr: sh hc(irinp l«bric;!Ii(»> BUI,(»ul

I()(!;e:>!'. I». !k('!s ihi» if(f I''('!!>l>)l i('I) in)ps«:I('(I, ie; I'."d,

.:!i > l !!) i u « I a if 0(! >!' I ! Le! ' L e 1 !Uq ~ !!v I I i ', s ( e s!' I C d !f 1
I
)C! !I!i I

u,) !;!:|ic'h;!0 ((s(! h!c.'!k('i" >>1 >ne 'rin«il I!irk

;.),I3 f.>to>aft@| II'I(.3 IISISTHUCTIONS

I h(< L!(i >lit hi L»ikci hi!s hL(.'li design( d a(l>d !Oi!Iliiluciui c<f nl !ic-

e(>i d:!!)Uc (( >ih,(NSI C.'37.(34.'I he «to!(cd ci)orgy. )pr>iig oper(!t-

ing il1cchallislil hi!s t)vo step (.'!peri!<>on «<id >s ti'ip-I'rce

>s ~ (41)v

1'igure 3
8!uukcr Litt!(lg
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BFs CiRCUiT BREAKER
TYPE FG-2 DRA IIffOUT

SERIES 2

INST(t(JCTION
MANUA(. 6Q 55-2

3.1 Closing Spring Charging

3.1.1 ELECTRICAL ~ifEANS All breakers arc <.quipped

ivith u spring «barging motor rated for ihe «<n>trul system

voltage The cnntrnl circuits:>re fypic;illy;>rrat>ged to «haige

uncharged springs imfne(liately after a breaker closes. f)n re-

quest, (hc control circuit niay he arranged to chifrgc the springs

in>fnediately after breaker opening.

I he «I('!sin'prlfigs will fin(i!<1'u<tl«fill)')e L;h<lrg<"d >lpn>1 L'on-

nectiol> uf 'th<'. s««of<dary coll>1«<,'tnr. it cniurol pnwer is;>vaila.

hie, The normal «harging tifnc at rated vohagc is apprurima-

tely 6 s««onds. In(erin«ks are prnvidcd tn picv«ut closing tl>e

hre;>ker unless tlie breaker is f'ully cunnc«to<I iir l<ica(ed in the

test pi>sitinn. Sprif>gs urc;iuton>»tie»lly discharged as thc

hreal'er is moved Irnfn the t«st p<isitinn to a position nut of Ihc

cell. Sprfngs nl»y he if> fbL chai"gcd (3l'fs«h;irgcd «nnditinn res

the lireuker is iuiivcd hctv<ccr> the iest »n<l «i)nnc«ted posiiinns.

3.L2 M>>(NU><<L )<IEAhlS - ln the event of the fuss of control

pnivcr, or should thc breakel'<'. Fcfnovcd Ir(un tf)<.'ell, the

closing springs >nay be charged by i1>nnuu! means. The mnnual

charging means is also used to;»:cnmplish contac( wear checks

and other maintenun«e functinns.

~+~ ps~=.—.'",'s

Insert the «barging h;in<lie intn the rn;inu»l cliarging el<it:>s

shinsvn in Yi< ure A. P<in>p the handle up a>ul d<>svn, ( h»rging

force is applied nn the dnv:n s(roke 'I"f>ere will he a nn(jceahly

lighter force nc;ir the ciul nf (hc L'ht>rging cycle;u><f;>t th<'. t.'iid,

thc mc('hnuisni will produce a loud snap, 'I'hc «barge i<»fi«'it<>r

will sudd«nly move from 1hc discha>gcd positi<in t<i the
cha(ged position. Xr'hcn the springs arc fully charged, <hc

«ha<ging) ban<lie cannnt bc, nnr shoal<i it h«, moved. The
bfe;iker «;>nnn( he closed u<itil the spritigs;ire tully «f>;frged.

3.1.3 SYRING CHARGE STATUS I'XDICATOR - I'hc

,springs «hurgcd indicator is located fn ihe I«I't of'he manual

charging handle slot 'I'his indi«;itor shnws when the closing
springs;ire tully etiargcd nr discharged. II springs are parti»fly
charged, the indicator will hc in the discluirgcd position.

3.2 Cfosing and Opening Pushbtjttons

'I he hreul'er «lnsing:<nd np<.ning pusbhuf>i>ns pri>ville fhe s»ll>c

oper'>(ion as (he «lns>ng 1>>d np:n>l)g sol«»aids

The closing pushbutton, through a series nf mc«hanisms, re.
leases the closing spring latch, cfmsing the main cunt»«ts ti)

«los«;, The closing illcch'ul>sn> >s equipped sv>th an <nt<.'i'I )ck
which allo'ivs thc pushbult(in to illove. hn)vcver. >t «ould h<.')s-
«hanically disconnec(ed fr<)nt thc closing spriiig lut«h, prevent-

ing the bre»ker f'rom closing>, I his int<:rluck is inter««nne«ted

v:ith the trip mechanism so that the clnsi<>g mechanism i» ilis-

conncctcd prior Io;i«(tv:>tinn nt the irip operation. A trippini>

signal abv»ys t'ikcs precedence over a chasing sign;il. A <.I<!sing

signal .>>>dinr a tripping signal must hc rcmnvcd hef'ure tlie in-

terln«k «;in reset;uul thc «losing i>peration he;ictiv;uc,f,

If the break«r is in <hc open posi<in!1;ind sitnult;ii>enus < l<)s!>ig

;)nd opening sign;ifs a> e F<ceivcd, (he trip signul >vill dis. i>nnccf

the cfnsif>g nl<.ch:lf>i!<>n before thc «'.losing spl >fig 11t«h c;u> !<".-

lease. The br<.;>kcr <vill rcm;iin in the upen position

II fh<. h>e;>her is ii> the >f>cn posifi<in and,i ~ Io»><g sia»»I:
. «i<cd sf< '11(11;if1«ul uif;in:>p.!ning ~ <;ii,if (I>« I)f'c;<I,c< ., !If

n) ikc ii ''<)!1>f'rl<'.I<! < Io "<'-<tp«'> <'ll.'3<I(i<le,<i !)ul!1<<<1 ii

L Ii!i>uc si liil e <'Ii" '. 'I<»!«. h i>i<sf'>1 "fit fi« i<'>i<!riv J

<>re»kci ':-.!g!,o»«nii«' if .~«pr<:: i<'.ii" I',ill: u>s«,«!<I <»i< h

.,!lslh!!!<1. <s .i <>ti !'!;i''<'!i; ei .)aw fi:lfi lo,i>:! ii 'I!
!i >

'I i at i I 1 i, > p <«!h I r! i

II:he;)r"<kel':3 >1 !IIC:! )e:I '. i: iu<:!'! .!<d

pi! Ii<'!I. !1oiliiiu!

F<('l>f e 4
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Ii'he hrc;>kcr is )used and thc close and np< n l)ushbutt«ns are

pushed simul(ancousl';, (he breaker >vill npen, The breaker w ili

fe»)ain open until h<nh the trip:m<J close buttons >rc rclcased
;!Il<>)vin(i the «l«sing i»tc>lock to reset. Once the inter)nck has

f<.'set, the close button n>r<y hc pushc<i to close the breaker.

3.3 Electrical Closing and Opening Functions

As i»dic;>ted, thc clcctric;>I closing and opening solennids oper-

;>te the ra>ul',e !»eci>anis>r>s <>s the p:>f>el nina»(cd pushhuttons.

I he hre!>I'er )un< ti»ns the s;>»le as >ndic:1(cd inr the p»shhutu»1
<')pc > at >on,

3.6 Release-Free (Trip-Free) Operation

'I'his breaker is equipped with: ») <d<anced <icsiin trip-free

n>ecl>anism in accor(iance with the latest propos(ds fnr ANSI

C37,()4;>nd AN!SI C37. )(IO. 'I'he b!>sic requirement is that;m

»pening oper;<tinn can prevail over a closing <>per'>tinn during

specified parts of fl>e closing npera(inn, It is also necessary, f'nr

saf(. «perati<)n of circuit hrc(thurs, that a i!rcakcr cl»se v, ith fbi)

clnsing lorce in order tn he c;>pahle i)t )viths[ar>eiin<i a full rated

tault. In a<klitinn, io prnvide f'ull interrupting capability. the

main contacts must travel to their fully rinsed p<)siti<>r> in urde<

tu cornplctcly t>ll the Spe puffer cylinder >vith interrupting gas

Closing s«)en«id circ»its !rc pr(>n idcd with three eicctrica) pro-
(cc(>vc IC;>turcs.

f',; <)7-Ot'5«') tAFt«IINCi SAYI'I'(.'Il — Prevems a clnsi»<i

sign;>I I(«m h'ing;>pplicd until the closing sprines arc
Iull> <.'I>;>r ied

'Ihe mechanism ol this b!e<!ker is arr;»iged such tl>;>t a trip
si nal al)<ays takes prccedcncc over a closing signal Rnw-

ever. in instances where thc closing signal leads the trip s! »al

by '» st>i'ftcicnt;>moun( of tin)a tn rc)case the clos!ng sp!dng
latch, the brea) er will respnm! with a I'ull cl»sc «pen <:yc)e,;>s.
sufing full brea! er pc(t'orn>»nce un<ier all cond)[i»ns.

)t. BRL'AK)'H V«)SIT!«))<< Atii)>II.IARY CO)<<TACT - A

>a)r>»;!)!y closvd Ih) auxiliar) breaker contact is arr;>n cd

tn f<'l)l«vc a cl«sli>g s>'iaa! If<)nl [h<.'l«s>t>g so)can!d (n

prcvc»( n< c(he;>iinti ni'he closing s<>lan«id,

ANTI-Vl'i~11'L(LAY - An anti-pump rcl:>y circui[ is

;)rnvi<lcd t«pre)cn(, nu>ltiple cl<>sc-open (operations in the

c(c!n th)u a c«utinur)us cl«sc sign d !s applic<l, In)I(»<cd

hy;>n opening sign <I. Thc hreake! (vi)) nnt >e< Inse un(il

!hc ch)si»g;i !>al is rc!»<><Cd;u>d then reapplied.

3.7 Orav()out Operation

'I'he breaker rcnu)v (hie element is equipped with a worm <<car

racking mechanism equipped with necessary interlncking to

prevent racking a breaker >vith thc main «.)»[acts closed. The
secondary cn!>t!'ol clfcu» conn«''(>nns;<f'c prov)ded vv>!h;!n

auton>atic disconnect devic< '(r('finged to pe('n)it!>u»B!al <.C)u-

pling in the test positi«n,

<, rp<»!i»g,«icn«iil <:ir<;»its;>rc pr«vide(J «i(h:< nn!n>;<lly < q)cn

,»!s!I!>»* )<le Ih<! ci)»(!«.I ) his <!«»(i>et plcvcn[s i)v'!')lent

'ng i)) !he <)pen»>" sole»«id in !l>c exeAt that a c«1'>(ln»«us !f>p
,,i> r:.:>I is;!Pplicd.

3.4 Contact Position )ndicetor

3 "'!fld««','<»<I I1:q <!!rm<„'cn>cn( !s provided !« i!!d!<."'uc!h<'. P:!.
;t)<i» <il tl><. I)f<s<I<;«»;>in <no(acts A!Cd I);>g «<ith!he v.n!d

'I<)sed I»:I>c,»es t>!at th<.'l<.";!i.'cr»l,<!n i.on[ac!s;!icc)»s 'd A

"I:<'1 !I;!g " I!h !hc " '»d i!f)cn >»;lie;u<.". !h,'<( [','>c I)f .,<her

»':»(> '»! <c!',<tc i.'!c» I:»!»>d>< >1<'» !1»!<n»!''<I i>s !!Il<d

. !!',1'i!<!, !n»i!!'<V !I!r '<1 ~.'(V ~ ll lh<! >. «Wcf Cll <»>t

) .,) '. 7 f.)o!;> I i f)!)s (,,0!>11 t('!

:!i» <,>il .:«i <. ~ «< «!<'.<» <!><!:'Pc!>«>u '!f<'I,<> I

)1<.'!..';»»s!>'.;:

i .<f.';!!1l!."«I .u I<."!)!1().()f)()ch)sc <>pc» <.'<

; lvv. 5< I'<(<'«'!"„(5<.' ii': iu !I)c»l(<.'> (»piers can bc <!»»s>dc!<!hl)

less dupe!>di» ul )n ihc:!»)<a!nt )f c»rrcnt savhchcd <ith c;>ch

«pcfat!un ice I igure I.I I'>'pccii'ic liib-l<>ad i»l'nr>n;ui<m.

P [au> e S

Qfawcui Opera(ion

———- 9
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3.7.1 RACKING INTI'.RLO(.:KS - A shu(ter is provided to

bio«k the entrance of the r;<cking <.rank <vhilc the breaker is

closed. 'I he brea('er mu»( be (ripped before. the shutter opens.

3,7.2. RACKING ".<<IECHANI<),">f - The brcak«r is <nov«d be-

tween ti)c <cs</<li»connected position and «onncc(cd position hy

n)e;<ns of Iev«ring am)s on the sides ot'he bre;<ker. The arms

arc driven hy a worm gc;<r.

3.7.3 R>'-<CKING 1>N I'R(3('EDIIRI<;

I ( h ck tn»cc if the hre;<kcr i» np< n. Il not. <>pen the

br«ak«r. Iv(ovc the l«)cring anus (o a po»i(ion 15" b«h)<v

horizontal, p<>inting to thc rca«'!I (hc h)caker.

2. Roll the brc«ker into thc cell to the Tes</T)isconnccted po-
sition. Thc arrow nn the guide a( the front of the breaker

<vill bc in alignm<.nt with the Test/Disconncc( po»it)on la-

bel on the cell floor. As the breaker enters thc cell, breaker

trip rollers v,ill contact cams n)nun(cd on thc cell floor
<vhich will cause the breaker to cycle th«n«h a cl<)»e-npen

operation to discharge stored energy»hould the ch)»ing

springs he charged. If th<. »p<in< » are not charged, thc

breaker )vill not ope<;ne,

3, Turn the crank clock)vise to rack thc breal «< to ti)e

C<>n<tcc(ed position until <he r;<cl"inc <r«'cl<anism conies
<o a firm stop. Do not ovcrtorque. I'hc irrov'n th<.

guid<'. rail at thc In>n( nl rhe breaker .v'ill he in align.

ment <v<th '<hc f.'')nnec;ed positi<)n h<hel on th«ell
I l<)or.

3,7.4 IKACKING (3(IT I'BOCEf3URV.

l. Check to see if thc breaker i» open, lf no(, open
th<'re<d'er.

Figurc fi

Racking Meet)anism
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ln«ert the reeking c!nnk:tnd rut)ue in the. Countcrclock(c'Isc

dircettc>n until thc rnc:kii'Ig inc<,;h)5!usn) e(!>>1cs i(i !i finn

«t()p. fJr> I><)r <!i'c'I!«I(fn(

I . Ii)sc'ri ihe hi(.'.i<',c'.r irit() thc I cst pii'it 100 c'>t ihe c.'ell bf
I<) l()v:ng tc«ps I Jnd (1I !;i('I:i!)g 111 pfoccdu in ..73
fdu n()t reck ihc hienker in(<> r»e eel!i,

4()tc: I'h!«pi»>t>cu) is;i cornhin;ittnn «I the test;u>d <iiscon-

i>ceto(i pc)sitior)s.

3 I<) !Cn><>Pc thc hr'cukcr Jrc)n) !h<.'('ll. I!J> B)c I')tcJ> c)n the

lc)<)cr lett «iilc ol'hc hrcukcr;ind n)!I lhc hrcnkcr out c')I

!h» .Cll,

". P»il thc 1('con(J'>ly «lt(ic 1ui!(Ili')iit ol its >eton) tngc clif!
un(i >citete it ()ut si) tlt;it it i«protriliiu)g st!eight i)!!t.

1 t()i>1 111>.'iccikcl .

1.!I1 «Jighily i))) the «e('ot«1.'>ry Jtundlc:ind push it i>itu

thc hrc'ul(e> uu!il the s<rcond iru h;ii)cll(.'>us 1 r!>('cled !o
!ts JOJic«t cstc»t ii:tn iJic hie!I.er.

CAUTtQN

Ii< BREAkER f3EI< «G ItEivfAVED IS 1.()CAT!;D
IY TIIE I'.>P CFI.L Of'I 9<<0 HI(IH )IETAI.
( '

A D S ')')' TC I' G EA R . I .'«c 3 L!R E ''!
I AT A

SQOARF. D LIFT TRUCK HAS !JEER,
J.,OCKED fl)!TO POSJTfr,'IN f3EFORE
)VITHDRA))<fiNG 'I HE BJfE<) KER FROM 'I'!!!i
6 EI.L

3.8 Secondary Control Disconnect

I lic! !»(';<ker is e<iuippc)d )c itl>:i I c»)h) conti(>I pucker piiig

toi:>!it t)telic,iin:)ection <nd disconnection i)l contr(.1 <ir.

,n»ts to iiic brc»kcr, Ihc cot)tr<)1 p<))<cr pliig i« inn>in!<(l (!n

I lie c!1(I <)I !t rc.tinct;ihic !<11<le I'In!u! IC ln J)c!nt!'t cc)n!>cut!()!1

lii eithc!'hc I c!<t nr Conti()cled I)()silk)n, Teel pc>sit!(>0

Ijle< <!1<<0 !s ~cfu('ved by:

Figurc 9
Secondary Disconnect Test.Extencied

I ltc «<)ni! ol, n:<iit <:I:h<', "i<',!kcr i.'ii)u,".)1;ii"<''d
'l>('.!('Jl

!

I

The c< co < '< I'. I!'« i 'n > u> !t !1;;i < 6e i << «: i c d 6 ) !c'. <!> "ci'!

;he:!h(ice nioecdcii I!1. h!c-,!k.r o!;;;,<I«o he i)(c! Cii

1!it<) '. Iic .<)1!i'i(',:.'!c<J r«.stti(<!I '!<!if> !I,e (or!11(<I I";<(( cr
;)ti!!.'!1ii!c e,'.~ <»lc'0!:)«s>I!oii, I!'<(';i(!(';:nc!!c
in!<:i;1;i'<.,!!1 ' «'Ct !il(l !!i! I". !>i:.Il':<' 'i<'

I !' 1'.

I. 1 >< I 1 !'c. g

'6 .o<:dr><;: fi:"s( on!i<)ct 'inn<)ni Rotnccred

Sg!L>ARE Q CQMPRitIY=
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3.9 TGC Assembiy (Gptiot>al'i 3.10 MC)C Assembly (Gptior>si)

An»pt)(anal I OC (T>a(ck I )pcr'I>cd Co)it()et ) asses>hip is

a(a(iit(hie vn tl>e sto)ctuic. 1()C cont;icts;Ire norinally re-

!1(i)red ()n 1'!!It«i>gc:Ir coil>(lif>ing fsco i>1,'iins and J tie, i!Ith

an aut(i>»itic tr'(nsfer schenie. Tlic 'IOC;ictii:itioii pin,
inui»itcd on !I>e ((pper iet'I side ol'he breaker cl(:)nges Ihe

'tate ot'he stra!'I(iie nl(>or)ted «of)facts )chen fh!'rciiker is

If>(a('cd I'r<»)> Ii)<.'('sf t ci t h(.'() f)n(sci('d p(>s) I I()IE and "i('e

!Crsi. 111!', Ci~l>tt(cts tlieinsclvcs indicate to the c)re»if(y
:.!i«ther th«h>:ikcf is in tl>e dis:.(u>)iectrd or connec(cd
I)'.)Si( I< >II.

An»ptional IYIOC I(+tech'u>isn) Ope)at(.'d Conti(ctl (Iss«n)hly is

aeailahle <>n the structure. MOC contacts are normally rc-
(Iuircd (m s)) itci>gc Ir c<intaining tieo mains:ind a tie. ui(h;in
(<utomatic tr;msl'er sche)ne The tvIOC roller, I(!catrd on tl>c

nuht stdc <it'he breaker, is act)rated throueh (I seri«s <>I link-

ages on tlie hreal'er. connected to the ri(>ht hand pole unit oper-
;nina> shat( arm. The structure >noun>eel contacts, acti!a)trd by

;)>o> cnicnt «I'he roller. indi(site 1!bethe> thc break«r is open (>r

closed, thc same as thc hrc iker ausiii;>ry 61vitchcs.

1 igure ill

rQC <:an) plate

FI>>ure 11
lAA(: rtotter
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SF, C~RCUiT eRE~KER
TYPE FG-2 DRA)A(OUT

SERIEB 2

F.;ich of the n)ajar con>poncnts ot the circuit brea);er cfeincnt
>vilf nova bc discnssed in detail to provide infnrinatii)n on t'unc-

tion aiul scrvic in)„.

4.1 Breaker Pote Unit

l)ill»iir)t Sf>f> twpc I'(1-2 pi)fc 1))1>ts aic n)i)ntif'>«)ared t(i

p>t>vide th«r;Itin~„'s c»vcr»tl in this n);u)ti'>I;u>d sp»citi«tl i>1

v> .si!if st;inthird C3>,()6, Tiblc ..Tihlr: I illustrates ihe breaker
«;it;ili)i! nuii>hcr;ind tile p»fc unit <)pcr;>ting pr«ssur».

11kEA K F'R

CATALOG
NUI'ff3L»R

I (I 24)5025-I 2
f=(i.2 05025 20
Hi.245025-.!0
I"(i .'. -05035.12
I)G -2 45035 -20
I:('3-2-05035-30
I'( i.24)8050-I 2
I'(i.'6050-20
1st';- > aR050 ..'O

I ('-'-15050.12
f:( .' I 5050 20
F(i.2-1 5050- >0

I '( i.2-1 507 5-1 2
I '(i-2-15075."0
Ii('-2-15075 -30
I (i-.'.I 5100 I-
I-'G.2-15100-20
f>t3.2 I 5)00-.>0

C(71)I-

TINUOUS
('(.'RRISYT

{A)

1200
2000
>non

1200
2000
3000
i200
2000
3000
1200
ooo

10010

00
20OO

3000
1200
'nt)0
3000

SFa (3AS

PRESS(3RE
(ii'll "(.'..

i f'SIG)

3() 5
3>i 25
36."a
3 I>

36.
5() 5
3>>.. a
,>(>,2a

3{)
21 75
>

I 7

.>n.
'),

3>1

>i>

!(i a

36.25

f;I(de I

())cake> Pate Units

A. I. I (i>tt!>,iFk'>'CI: iG) - I'hc pt>l» units;ir« ttcsiunctf I» he

s»«lcd I'ur lite >etfuirin~„'«s«rt i»i. I h«);>re»l>a>i>cd v Ith sul-

'j)lair has>ill«i>ritl»>» ISI>I)J I>i ihc td«tt)r) io;in;n>tiiii pi»>sure

;is indi»;>ted In T>hit. I 'I'hcw' c(IIIII'e I'lu I'li>if'nt, tip»i'I I>>-

st>>)fat>un.

I'afc units;ir» tf»sic>ncd l«rcnu>in u) sc>', i;» tor the lite ot the

«>IU>pn>cnt n ithtiiit >1>!'. Us«I hi>1 inc io cf>»c!; tlic ~"Is pr«>sure t)r

Icplcnish the (:is.

Vipurc I>

Pale Unit

]I is ni)l I'.'t.'t)niint."a>lcd dl >( Ihc )is»I »h»ct; !hc;at press!lie.
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A„f.2 ANCE.'<JG CONTACT O'E<'AE[ - The t>re<iker life is pri

marify limn«if hy;>rcing c»ntact scar. The rate»f cunt;ict v>car

is,iffe«te>f hy closing currents, internipted currents, and other

related tact»rs. App!1<.".itious erich 'is clif>acilof ssvttchi>1g te>ul

K> eap nd cinuaet tip rniiterials upon closing on the circuit

;, here >s other;ipplications might -ause near upon interruption

>t"!he .urrent. 'f» an extent, life-load ptirfnrmance is preifict-

ahle, Figurc 13 is pr»vi<Jcd t<'> he used as a guide to prcdic( arc.

ing contact lite, hased oni} up<0> interrupiiot>s of sy>ninetrical

Lttrre>les. Clos!ngt on high «urrcnts:Is >'<'<.JJ 1!s as}'>rir!Iclric >I in-

fe!11ipin>ns niff signit'i«tinily sh<>rien the lil'e.

iilECHANICAL LiFE = 10,000OJ>ERATJONS

10,000

1,000

N =30
I

«eae»-~;:""..: p

>r-:P.: -: i: '. -. ~*~> - ~ -" ',<W

Figure 14
Contact st>tear Measurement

10

Ji> <1rder tn n>ake the r>leasure!1>er>t, the f»lfov, ing steps i>n>st I>e

taken. It is rec»!nmendcd that the hreakor he rc<ni~ved Irnin

ihe caff.

1

1 KA 10 KA 100 KA >0>}0KA

L
I SYNII<IETRICAL CURRENT INTERRUPTED

frigture U
t lie Load Pr,rto<mance

.I.f.3 SJEC Js'I; C(tb''l}>L'J'f'I'.A!E Kff:,ASL'ftf b>ff:.XTS-
I h<. rL!11;iinin, I:i'e <Il;< piilc «nit m;iy he deieimine<J!>y;i
n>«r!surcn«,'nt <<1 tnc,<!«>ne <a'I'.!.I< I vr<"ai. I h!L Is;I<."c»lnf>hthcd

0< I L o<tt <I!<)>I I<
' .'< ! II

' ll <if I'll Ii< d « !1

'Jtr »Ii!e "I><'!!ll'I I'. '-'!0 !:':.''".!'I<II« !I.e:Ik«I':",ll!'Ic..<:L
« it. < 1

IL[k<ft)f<f'; C[.(JS[s<'fI S!>Rf'X(iS

I B«sur« Ihiit thc h>sin» LPrin»t .<re d!s«h >it<«<J;ii><J ih;ii !h.
1>re,iker!L «pcn, Il 1!ic Lpiingt;!!e ch;ir«td.!i>«1 t,iii he

diseh;Irgc<l h> «I<!Li!>a;i!id tiien ig>cnin<1 tl>c h!e:IJ,< r.

1..'><.",!!LIt>c hi<les < <1 Ih<'<>v. <'I « i><l »I 'I><'<!Ic!,I»L;I'<

>fii'!0" et>»dc.

I 'I>e !h<.'lia!i!< Il < h»I "!<i» Ii,IIIII « .'I" '' . !<,I, ',!ll<!
I>':I"! I<!It!I '.Irt" >«I - i!i

!;><'<'!I''III

»I!0 'I !I>c i<>II< I I'I 'I"'.lit . «" ! '.".lI.
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Figure IS
Manual Charging

r

. ',:I::,')rh'=:.~Wl::-"

'igurel6
Inssrtad P>n

)t>i)iic 1ppls'tng I>)fcc to the chargin<> handle, iltsert a

'.1 'iiamclcr pin Lhrc>llgh ihe ln)lcs. Whet! lo)cc is

I c leased I rom the lt'tnd le, the pin sho »id:I ssunle L 5 0

sp!»)g })reset) fc. i his fels'liscs the pic(s»l( I!Y>»l !h(
»lip!)I'ind

li>v ct !»0»»ling i»ns, II "hilfgtng> h;ls >gt(»>c ii>i> i!I',
!ci»('>' ili(".';)I»

„ I ill!1'!I;lrgi.'Ihc 'pl irlgs,

el!�>sc:l»d

then

>pi'll fhi.'lire:ikcr, ancl start:)';er:tt «ep >. Iic s»rc In

ulscl'I th() '.)»ls Itll(> h(>th sets»I cli)s»)g sprn)its hrc
I'L>il! e !!>

J4'.»)(>ce illa Ict sitting rings I'rnm thc h(>tt )nl !»nunting
l'Hns and reit)(>ve the spring asseinblics. (i(>te I he pnsll ion

a»)'r:ishcfs and l)»shlngs lchlch nlu! I l)c I c»li>'ccl
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:Vrf A(. EE,-~ (.(f~"1Eh,f:E.rx"1'1:STf>E:t E(.F,

I > ttr>cf>:«r>ntint>ity test <fc< ice ifiglu. h 11. <>r nh>n tr<ctcrf

;>< i'i>ss <sich 1»fc t>t>tt to »><'1>c !t<.'><»n <r<>t>l ><'I <rfr>s!1><'.

Y
Figure 19

Slr>,> Clos>ng

Figure lff

Contin»<ty Test Devine

1 1>ts <>f'>ct'<ithnt!n!>1 hc icf'>c» I<><1 tc> n>si>rc Ihtll !1>c f<i» i><>si

!itin h!s hccn rcrchc<l nnh<>ut <ncrcl<>sing Ih>c>cn <>tc!t!g

c«nt!!ct <vc;tt nl'>'< r<!<E>nfc '><id>ln»>!II »>ct>s» fcn>ctlts !»'><Ic

:tl encl> <>I Iv o or th>cc f>o'<if><>t>s << 1><.'t<.',!>et!>"c<>ntt>ct fitss

!s <fcttninincd.

.">E,(1N''f.()Nk TEEE::VE(C.'E."<'(<( OX''EA('EL> .~IE;<>!>(lf(EX(s.kR('E~(< ('O<TY("I 'O'E >>E(

1 I «n < (hc nninu;t1 «!>:i!»nn i>:!!><Ilc cht>re>t>„< I;.>c r»cch:i-

n>~tt> I<> '.h<t cn'I <>I ch;>ri'c <'yule ~>«iten I'>c 1<><<<.'r sf<i>ni?

:!><>>>ntin« f»n > et >les t<> Ihc t><>tin>0 <>I its tr tie!, il i< iff h t'c
!« c f»>lfccf I<>r;<,<rif >« c«»>f>lclc ti>«. .>< ic

hlcnsi>rc .>nJ rcc«rU th» <>erpcn<J>cuhtr <1>:I;>n<cc Ir<'>rn tf>c

t<>f> <>I lh<.'r>r>!!c I<>!h«. cntct <>1 Il><." r< tf <1<>t. 5<v I:i«urc I I

<i. r>ci< fn'<!>her xl><>nf<f !n<.'>sit><.'l -I 1 !r><'h < It!;< n><nl

P»'h .<><'I l«<1<1 th<'l<> c hilt! >n >n .tn<l !<c in,h»< ch 'ing
I'> c.«." it '<< «>nc> <<I!nu >i>c <'h;>r >!t»" hn><JI<.'.

««,n><c !I>< I >u <. I< s!<>«'><',n«>!'> «!<!>I hc «!!:!!<n»>

<nc "h<!. I<t ""! '!<r><t<l !> !!'!!' «<r>!

II >f>c n''>tl <>w >t;hc >. <I <I<>t >~ t,tt>: cnl le or n< 1<:><. I>><!!<>1>«!
thc tr >n<c t!«,>!c>«<, «nt >< Ii <!««><>f>lct; f. «<>! t>»>!
>.If thr« i>«l<»r«» I><>ni<! I» r honte«. I I<,.'r <!!r»>-1 I
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SERIES 2

!viEASUREMENT
REIv(AINING

LIFE
(%)

A.E .4 RKPLACEihIL(NT ()F POI.E UNITS " It is 1'ecorn-

rncnded that all three pole )iniis l>e replaced at one time, How-

ever in unusual circt»nstances i( may he only necessary to

replace onc pole unit,

0 4) in

0 53 in

(1 goin
0 18 in

(t. 10 in

(10.5 n11n)

rg 5 nnn)

(6.5 nm))

(A.5 mm)

(Z,5 >urn)

100
75

50
75

0

T>11)ie

Arcing Contact V)rear

RI'.I'I.A('I'; (."I.()SIN(iSPRIN(IS

I (>sing the tn;munl «harging h;inill«. «>»)>in)>e the shnv eliis-

;ng ~«tp>ence until the hr":iker is I'ully «h)~ed. An;iudihli:

«l>«k >v>li lie l>e;tril iniltiait>n«, th;u the «liising «i«1«>s «i»n

plirtc.

I'ush ih« i>p«n p»sl>hutii>n io iipcn (h«hre;il,er.

R«p(i>tse (hc «h>sh>g spr>ngs i)n th« ii)««h;i»isrn Bc safe
thiii >ill )> i>shers illtll hi)slit))ps i)i>.'('ii'itlcil ill tile s )ill» pi Is>-

(a))1;is i)i)ii:il It)4 1.3.

-IR«pl.i«e the spring 1"I)ps s)t> thi.'(ip ill>)ill>ting p»)s i»id the

:«t;>ining rings im the Ix>tto») pins, insuring th:it c;t«h onc
>~ s«:iterl in its Iii riper gn)nvi

CAUTION
~'W

i'v1AKE SUITABLE ARRANGEMEINTS TO

HOLD THE POI.E UNIT IN POSITION (VHILE

REMOVIiNG THE MOON'I'IN(i SCREWS.
EACH POLE UNIT )VEIGEIS APPRO)(IMA-

TELY 75 POUNDS THE POI.,E UNIT CON-

1'AINS PRESSURIZEI) G>AS AND hlUST BE
PROTE('TE='D FR()11 SHOCK. I'I'S RFCOM-
MENDED THA'I'HL'OLF. UNIT BE AT-

TACI.IED TO A H()IST BY ivlEAiNS OF A

SLING SFCURED IN POSITfOiN.

d.l.4.I Pole Unit Rep(i)ccr))ei>t Procedure

I . Be sure, (hit( the brc;tkcr is i)p "n 'ti»d that all springs arc dis-

charged.

2, Remove:ind repla»c one pol«unit at a tinie The replace-

ment pole unit must he 'iligncil;utd gx>sitinned )vith respect

tn thc remaimng pol«units hef'nre pro ceding to rhe nest

orle.

3, Rcmov«(h» si)rin 'lips;it the rear i)f thc «ross link pins
;tnd icmnve the c)s).s link pins iin thc outcr t)vn piil«units
On ihc 1«lt lund pole iiriit 1) i> iv)".11 lrnui rlie fn»tt iif th«

Miliilliill'h(ng« tl)c «Ios» ig spriilgs slightly si> th;it the
7'>»i)i«t«rpins «; in 1st ret»need. Il« .)>re ti> I'i.'ii)()i'c,'lii

;»»s 1 >I)lli 1'li»h «h>si)1a i(ll if>g 1>ss«»>t>hes
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Remove thc boh svhich holds thc auxiliary sv;itch actuat-

o>g plate to ihe operating sh <ft «rm on the Jeff hind pole

unit. Jif the breaker is «(JuippLd vv>th Mf)C provisions, rc-

i>)oi« the boll Juiiding th<. MOC:<«tu'>ting phtte t» ihe right

hand 1'>of» uri! t oper«ting si<!>(I <u <n.

lf nrit reph<cing the le!'t hand pole unit, skip tn s»ction 4 I 4 3.
l(rcpiacing only thc center pole unit, skip to se»tion 1.1 -1.4

lf not r<'plach>g the cc«tcr pole un>t, skip Io section 4 I . 4, >

«"

4.14.2 I eft Hund Pole l.!nit Rcplucement

1 l3« sure scctiiin 4 I.4 I has hc(.n c<mipl«te(1 he(ore pro-

(,'c('<(f<ng.

7 Re<wove tiie I'(uir in»Outing s.rc(vs l>ohling the pole unil

to t Jic bi»uk»r lr;o«e fisc (sir<.''hcn < eo>L)sit<6 tli» pi <le

i<nit so !fiat !I>c aus>J<ary «((itcf> a<'t<i;itine Jil<te J<>d

1<ok JLfc «<'c not il><u« ig»d.

3. Install a ncv p<>lc iinit, insuring that the ausiliary s(vitch

:>cniating plate is pl'<c«d <in thc p»fe unit operating shat!

an<1 that thc iip<.rating shaft !trrn i«J(>ca!cd h«tivcen th»

cross Jinks. S»c f(tgure 2J.

Jnstaf1 Ili« f(iu< o>i)H<'<!«<g «c<cv/s Ji<sur» !J<af I 1«', f)OJc

ui« t is »> p<'opvr J Jufnn'<et)i and h'>5 p<'of)<.r spJ«h<g <v>th

tii» rsmainitig t<vo pi>lc unils bciorc tivhtening the

o)ou<>ting s»i«vis. It nu<) hc «»«essa( v ui ."<dias! !1>c I in-

L'c« «<>flack Io <>ht'itn proper !<Iignn<»n(, gce f.iguic

if rcf)laci<ig ooiy Ihc IL'tl h'u<d pi)lc unit, «I ip to «»ctii>n 4 1.4.5.
II a<it <»pJJ«<ng «>e i<«i>t halnl J)<>fc ur« i. skit') to g»CI><«u

J.I. f

4.!.4.3Right lfand Pole Unit Rcpiaccn>cnt

1. Be su<« «c«!ion -i 1.4.1 has i«c«n con>pf«tcd bel<irc pro-

c("«ding.

R»ino(»!he I(!!<ri>i:iui>i»ig«(reve«holdi;!c ti>c p<il» unit <o

<hc J)i«u<kr!r fram» f:s» .;ir» .(hcn r«<iuiving thL 1)»lc in<it

«ii ih:it <J)c kff)f «cfi<i>I<n" I')k>t('o)d oolu<g»,<rc i)i)t 4;<n>-

;ig««i '<l')reak(>r is c«!uipped a<th sfO(: J)ro«<«i»ni,l,

Ji:,.t <IJ;( o»(s,»ofv unii. i.'i iirin (1>at tl.e .'«1()f,iL<!<Jti»

J.')t tic <;,'i. »tiuipf«< dl i«pl <c 4 .)<> !1> Js«tr,<ni( p<u iio>g

..i«;<I ii<o !h,u !u<.'1 -";,<(u!L: .I>«I! >in> <:,",..i<('<1hco-'.»»ii

27.76
<- DBD

f 4.60
.-,0<50

Figure 21
Dperating Shah Arm

Q BREAKER

10.00 10.00
+.060 +.060

I 66 — r50

'J t I

25

I200A. fyR

1«,-.<if !)L';;l«,'s I»<t< ><i" . '< .".(s Ii<«i)IL'h<t 0><.''h)l«:<i« t

<s <u ')!'i)i'icr i<!Vn<ncn(;o><J na«prop«r «17«cine 'A<In I!;('(„'-
i

'itiiuu<L«<'vo J>ol«<itl<ts h»tore t<gf<tcfl!n'7 th«. n(u<ut<ng

<cree»s lt u'<uy be n»('css:u'y to <dlt<st thc fine«i'!Onf>ack to

i)htain pi»per,dignrncnt See f(!gure 7.'.
1 igurc 27
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SERIES 2

4.1,4.4 f.cfttcr Pole Unit Reph>came!it

1. Bc sore section 4.1.4.] hus been cornplcted before pro-

CCCditig.

3>. Rcmove thc support channel below the pole units by re-

iia>ving the seven mounting screws. See 1-igure s3. '/aa PIN

Figure 24
Dfsconnecting Opening Springs

8. Remove thc coui.r pin from the sh«ck;ibs<>roi>f Iixlc, rc-

inove the axle from the rcur, und drop thc shock absi>rbcr

dL>'ivn L>ut i>f the wf>)L .vote tt'!e posit!in> of thc 'ip>iccf's..ice

F!gufc go.

Fipure 23
Support Channel

9. Remove the retaining clip vhich holds the cross link to the

pole unit uf>d fcfi>ovc thL i'fuss link. Sec 1'igurc "t>,

3. Rent>>vc thc «lust!>i', spf'ir>g;>seen>bites pcr SCL!ii!n

4,1..".,A.

I.!Sii>g thc nlunii,'if «h:irging h;mdic, charge the mcchanisn>

to the cnd of the charge «ycfe. When the lover 'pring

iliituntinf'in o'flutes to thc ho!If>nt «I its ti'avci, il w>11 have

!o bf'ull!.d Iorv'i!rd to cot»1>lctc !hc c'vcfe.

Pu'h if>d!u>lil ihv Ch>SC buff«n in and begin Sh!V .1«sinL

ihL h!c:!kcr bv 'Iio,.riliii>a ir>c "I>!iii.'if>i! h,ii>file,

( s>f» lf'uc I«v olios!OL >i!it!I thc «pcning spring esse!:>hi>

uil" fi» oiiifii's;ii>if ti>c n()lvi ii! ii'i" L!!>I!!r pi inL'fl>itc

dic ".>Oft>>fn cnd >I fhc !nn, r .,p! ing !!a!dc.fn>tall ii

: t ' iii;iii!ctcr;>in !1>rout!h il>c tif>fcs on the op. »i»g

pi!;!i!>!uiiic Whi n li>rcc is i etc:iscif Ii.>m thc In»idle, ii>

'>!ii"!IIii'li!1!c !he sf>fu>ef i>rcssnrc. >Cc Piet>f'c

ltc!n>l>c thL'pf'ii>g clip,>ii(1 1>i!1 io iifici>epic Ihc i'!pc!>ii>g

xpi ff>g,>s!:Cn'>t>ly !'ro>n lhc spring connecting link. Scc 1!ig-

uic '1
I'igure 25

Shock Absort>ef and Bearing Cover

1SQURRE D LohiPANY. —'19



SF5 CliRCUIT BAMKER
TYPE FG-2 DRANfOUT
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INSTRUCTIG<1I

MANUAL 5055-2

It>. R<.'install the cross link and install ihc rct;iining clip n»t >

the pin.

17. Position the shock absorber, installing the»p;>ccrs as noted

in section 4.1,4.4.8 Reinstall thc sh<>ck 1bsnrher a»le;mrl

install thc cotter pin.

I g. Recoil>'I«et th««pc»1<)g spring a»scmhly ii> the cnnnecti»g

link, installing th«pin from the reiir.;!nd rein»!all ilic

»pr ing clip.

19 Using the manual charging handle, slnxv <cin»c ih«bic;!kcr
slightly and remove thc 7,'32" Pi>i on th«. opening»pring
uss«mhly

CALITIQN

1)O NOT PLACE A BREAKER INTO BERVICE
XVITHOUT REMOVING THE PIN.

1<'Ig<)> e 26
Cross Link Removal

IQ. Rcmove the bearing cover by removing the three mount-

ing scrcivs, Rcmove the bearing and spaccrs, nniing thc

number;ind position of'he spacers

I I. Re»>c><e ilia I<>ur i»n«nti»LI »cr«<vs v;hich liold il>e p<>lc

unit to rhc breaker I'r;ime. R<ni«!vc i.l>c i»cch;inislll h<!Il

ciank I rom <he P<>12 unit ope! aiing »I!sit

4.l.1.5 Pole Unit As»coil>ly Completinn

I. Roc»I)acct tile:l<lxiliary svvitch actu:iting plate tn ihc

operating shaft arm nn the lcB hund nole unit. Ilf ihe

breaker is ctfuippcd with NIOC i)f<>v!»lol)», I<.'c<1tlllcci the

fvfOC actuating plate to the operating sluaft an» nn the

right hand pole unit, )

2. Install the pins )vhich connect the cross links to thc Ief'i

and right pole iinit i>pcrating sl>ai't irms and install thc
~ "il'cie clif)s. 132 su!'2 t<> pivot tf!2 stuck hk<de >nt«<l i 'f

sn that it is on iop <if <1>c;>uxfliary»witch act«;»>»<g

Phltc.

I", install a new pole unit, insuring that the ni«chanism hell

crank i» phiccd nn the pi112 unit oper,>ting»lraf'I

l 3. Inst;ill th<! !hicc i<l»untiii<'craves;<iid 1>n!>cr !i<i'lii ii

If the cci)tcr pole unit )va» r<.phiccd, cninpleie»ection 4.1 4 6
It it <v;is not replaced. rc;i»»emblv of thc h)eal'cr i» c<»»plate.

Check u)»c<.'h;it alf hardware, pins. 21>ps, c>c.
«er<.'r<lf)<'il<'nstalled

in tile i:orrcct pn»>tin<>. Before placing the lir<;<l,cr into

»crvicc the npe»ii>g»inp i\1<>st he re;«Iju»t<'<I pcr;cct!nil 1 I 5

Rc!::I~< < 1<v I»I 2!» !>i 'r<.'.".'lit )n»a!!«<I <<1 ccp
i I -I -f I(! ii)J:ii<: ':;.».:« i »ic: i»

'i.vi;il,il!«,h.<!:;II;Irc ii«;i! ii'li'':Iv Rvf)I.<.c !hc I>2.!r I»"

-I. I 4.6 C«nt«r )'le Ifnit Ass«<»hl> I'<)>»pl«ti<>n

R '\n" I<ill il< " iippi< Ii; » i'Ill«I I) 'I<, iv '..'!<' Ic <i!1!i. i I I:.
'l'ill 11'Ie»21 cn,»t >><i\!i»a ',;I c w».

Rein.t;ill ihc clnciiig»pr!iia;i»'>!I'lic»; < i ia«'v<I«;
f 1.< I).

i»su<'2 ili;ii tl>c <)«lc ui><i i» in l)ii>i>cr,ilign<i)cnt;i»<i I«is

prop- r paciri <v>th th" re»iaining i)vo p«lc units. It in;iy

be !'>ac< s)iary to uljust the contact I <»gcr runback tn nh>ain

proper;<ligninent. Sc« I i urc '2. Ii!Ihicn thc mounting

sci <.*ws.

Rc<i»se<11hly nf ill« brc!<k<!r ls cni»pl<*.i<*.. Cf1«ck In»«c <hat;<II

hard<vere, pins. «lips, ctc. v.crc prnperlv <n»tailed ii> ttie cn!
ri!c< position Before placing the breaker into service.!he npen-

i>1g stop D>ust be readjusted per section 4, I.).

20——————————SQuPff2E Q CQMPRNY
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4.1.5 OPFNING .7foP .WI>,IUSTMFNT

SFs CIRCUIT BREAKER
TYPE FG-2 DRANfOUT

SERIES 2

8. Reconnect the opening spring assembly per section
4.1.4.4, steps 19 md?(k

I Ri.move ihc (losing spring asscmblics pcr section

4.1 3.,(,.

Disconnect the opening spring assembly per section

4 1 4..t. steps 4, t, 6, and 7.

9. Reinstall the closing spring asscmhlics pcr procedure
413 E,

The openin'top adjuslmcnt is complete

3.. 1)isci)»neet the me(!hanism mitin link fron! the 111cchanism

operating arm hy removing thc spring clip;utd pin located

behind the in»in operating mechanisin See Figure 7.

»

r

Figurc 'S
Stop Block Measurement

Figure ?7

Mechanism Main Link

I i)(ls(!n !hc lock it!i! !1»l a!id reit!(tvc tilt'. '1(ip sci'('v'ifitl

I(',('1;tttu»ut

'-lii(c ili(':.1'(",s links:ts I:tr!ii (he 'ctt,ts thek n ill '(i %1c'1-

.tilt, it!c .It»fane('), i 't((cc!1!t1cst(>it l>htr L .u; I»cc,tiid ft!c

.i!i!.1('.'s.(f lh(''r«ss ltiiks 1( hi("li '.'i)ic !(it<i '»!I,i 'I",;ill!
:«tcvr cc I'!cttrc

'!i i!tc i»1" t(!1 '(I !!1c trip ( rc(h !!(it »» l,t!«'':iit ','.!(ti

1(!!!c liii:1;ill 'Iic ~('!i'vr:i!id !«( Li»c !1(ii ~() i(1;il !Iic

i(1? (h('r'1) hlo( k i;1!;!cclt»',».'«ii .'I lii: "«!I''1(

: ":!(I ',s I?: !) -, (I ? 1
i > n !11!1!1 sc('it! e i lc i(>i

t.!i«'»ii

Scc Fit!urc .() D. =- Oi + Q.g? P.»

7 Rcc(tttlicct lhc tace 1.'tais!11 n1!!!n linl'o ih(.'?lcchafltsni itt?-

r;iting;trio (v»h the pin and pring clip. Sce Figure?7,
Figurc 29

Stop Screw Installation
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4.2 Primary Dlsconnecting Ringer Assemblies
There >rc three ratings of primary disconnecting finger >s-

een>blics. 1200, 2000, and 3000 amp as shu>vn bclovv.

'I'he t>ngets for ci>ch ol'he three ratings are the»arne. Force is

app!ied by ttvo leaf springs. I'he f>ngers arc made ol copper

;>nd have 0 0(}02 inch tf>icf; silver plating,

Figure 32
3DDO Amp (32 Finger)

Part No 46001.445-51

In «;>scs ot unusual service, it is pns»ihle th tt thc silver pl:>ting

u>ay he vvorn nff exposing the copper in snme areas. 'I'his is not

considered to be an unserviceable condition.

Figure 30
1200 Amp (12 Finger}

Part Nn, 46001-263-51

In thc event the surfaces become pined nr other>vi»e «on>an>i-

nated to an unserviceable condition, thc contact »urfaccs can he

polished to a ch.an copper conditinn, Ih>re «<!ppcr surfaces. in

this case, »hnuld he reph>tcd using a p»>arable process su«h;>»

'Knol-Amp" tn re»tore thc silver sur!'i>«e.

i

S>>n>c >'i>t>ngs it>sc «r>al«d i>t thc lac>nry usu>g Sgui>lc D (.rn»-

puny eleclri«ul jr>i>»n «»n>pound P)C-720 l. It >» r«ci>n>-

mended th;>t this compm>nd be u»ed nn:>II r;>tin»»ho»i»l «or>-

tact »urf;>«e n>ninten;>neo hc nccc»»aD nr,>dver»c:>tn>osphcr>c

condi t inn» e i st,

Figure 31
200D Amp (20 Finger)

Part tin, 46001-445-50
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SF6 CIRCUIT BREAKER
TYPE FG-2 DPiANGUT

SERIEB 2

-f.2.1 I2IIOA CONNI',(:,TOR RI.PLA(.'I.3ff.;<<'T 4.3 Control Circuits

Io»~crcicc thc I 'IIUA col>1;>cl Iu>gers, ><'u>occ th<'. >>sset'ni<l}'>3'

'>n«'cii>g th<> tie<1 gin-3 s< re>us;>nit sli<ling the la>gei »'scn'>-

hi; <fr<»n ti>e retniiicr 33'hen rcinst;>fling.!w sure thc sere<us ire
'."hind the pins in tl>e col>r>ecto>'>lock an.f th;>I tt>cg secure c;teh
,', >u>er to the;>sscmhly

4.3.3 ?nn(IA k 3130ft..k ( ()Zwl;( I OR RI>PLA('I;MI:5'T

ill <,>I c >c<'l'ie 2(XX)A i>nd,3>)(IOA co>ui>ct I >n>>e>'issetnL<l>cs. Ihe

. tus«.'rs in«st hc rcnu><'cd Irotn ti>«!>rc;ik: r r«>ih;ic ks. Rent<><'>e

ti<<.'our gf() 32 scre<c'> hofditig, [he rct>>inin<'in<.'t><)rs Ader re-

i»<iuu>g, the lour sere<us >iud,'uicl'>oi's, >cn>oue itic plug fron) ti>e

", uter <>f tile t'>nger luster Sliiie tl>e t'inger cluster ol'f of the

>unhuck. fr',d>vidui>i I'in<'crs are r<.i»o'ed from tiie ciuster f>w

I i»t > c<noi'u»'l>c icaf sf» if>g!i

I i ure 34 illustr;iles;i tgpi ",il control ."<>< i»t scl>cit>i>iic'">th

A('ir I)(: «insing;ind AC tripping, I'i i>rc !s shines AC <>r

DC dosing;n>d t3(." trip[»ng.

Iii i><td>lion to ti>c»rc >k<'i a><i>u>t<'d >us>l>;i>3 s« >teil<.".., uf> to I

:>d<iit><u>iil I>rci>k<'» <i>c>.<le<i;>us >lair< .< >nt;>< ts in<is hc n>oui>tc<t

>n thc brc;iker cell ~t>u<!tine. As i!instr;>t<.<f, hre >i;cr c<intri>l

<>r< utts n>ai <>pc>"ilc 'it <littcrct>t <<in>>'<>I i<>lti<gcs. I'o> c>niuu.

pie.;i L<f<n>kcr n»:3 ',>a«< los>ng:ii< uit >ng»n<.tits >>tie<l tor
I,!I>3'C .<><d >i <p < i><'u<t< i>n>f3<)i>cuts f »«' '«r I "s3: I )C

flu;>ssc»>hfy is;«.cnn>plished f>s reversing this procedure.

4.2.3 VRI3 I>><RY Dis>(.'(3.'s<s>F('.T ALI(iMII.'.<T

I'lie f>rin».'ry iiisconneet is <ic> igned to pr»<ide R>ll r;itings
<<'hilc heing <»it of alignment icith the f>s<>d st;ib in thc hrei>ker

cell L>y i>s n>i>ches 0. i'5 inch (3>nml,

L'.4 (IR(3L::s<>D <SHOE

frigure 33
(3<ound Si>oe

."n>1 No CISou
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.I.4.1 CE(AI(G(iN(i MO'IOR

SF6 CIRCUIT BREAKER
TYPE FG-2 l3RANfOUT

SERIES 2

4.3.~ CI.OSIS('I SOI.E.'>IOID

«

I'Igure 36
Charging Motor
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Al'AI'E17 VOI:IAOE

I II>ttre 37
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fi>(ST>(UCT(0(>f

Vi AN U AI. 6 0 6 5.2
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Figurc 3)f

Anti-Pump Relay

Rr>;I'E I)
VC) I:I; 4 ( i f-:

r>,~''I-I'( '
I P I '.:.L)V>'S

L)C

I'.'( R 'I' E!>[.>TA!>IC E
X'f Vlf>LR jp', 2f) "('r f1)

I lf (.6
f>I ((1
.

I
> t;~C)

l igure 39
Opening Solenoid
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~..t..- I ~D.OF-CII.mr;IN<, S(('I mr

SFr, CIRCUIT BREAKER
TYPE FG-2 DRAmfOUT

SERIES 2
4.3.7 BREAKFR CO.'<'TROL g((iIT('ll BI.OCK-

(L'PPI';R S(('TCH BI.OCK)

Figure 40
Part Number 25710904

Figurc 4Z

Five Circuit Control Switch l3tock

Part Number 577942K

4..(,6 Bh:(.'ONI),<<R('O.'<'I'ROL PO((iL«R PLU(I
I he hrc;<kcr i,iiiltn)l circuit s<cilch block contains twn noruially

closed Ih) contacts and three normally open Ia) contacts. Bach

contact is n standard c<intnct using short c<mtact canis. The tim-

ing of these «. intacts is factory set nnd stinuhl iiot require!1<i-

justment. The type of contacts;!s «cg as the ciintrict nunihering

is diff rent than nn Ihe 577<)4 "C A<txilhtry Switch Block..'<tote

th«sc dif'fcr«ni.;«s Io «nsurc the pruper s.vitch block is used if't
is tn be rap)ac«d.

.I.3.8 i« L'XILli(RY 5(('I I'C H Bl,()CK - I I:()(('FR
.'I(('T(;II BI.OCK)

Fiiiure 4I
Seen«dary Control Pc<ver Plug

I s iiii" i".ii ii'ii inn<'! I'T~cg< I- ciioail ib<tot

l

L
I'igure A3

slice Circuit Auaittary Switch Block

Part Nuiriber 8779itBC
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F<n>-2 brcak«is 'irc CQuippcrl »<1th i>itic circuit;iiixiliary s» ii«h

blocks as standard. (.Inly three <>I'hese «ircui(s n>ay bc wired

oi(t thr<>u«g«h thc «au>trnl po»cr plug. sdditi<>ni>! «ircuits are

;>vailablc (hrnugh th«. us« nl ihc «cll n«>it<>tcd iiicch:tiiisii>

«ipcriucd conta«ts Nine «ir< iiit switch hlncks h;ive five n«N-

mally «l»s«d fh) contacts and lour nnrnially open (ii) «onta«ts.

One nl the (bl «<mtii«ts is «Quipped» ith a >vide «am tn provide

;< I.'it'r«ak . >nt;i I. One f <lie (al contncts is c<luippcd vith i>

<vide c;im tn provide;>n c;irly in;<ke «amt;i<.t. Staiidard»iring
provi<ics t»n smndard nona(illy «liiscd Ibl comacts;ind one

standard noon:illy <g>cn (;il «oiita«t. I he <uis i>l'«<>nta«ts may

hc «h;>nged by reiviriiig> the s<vitch bl«>ck «s;>n cs;impl<.
move the»ires I'r<>n> the tcrminais ot a fh) contact tri the ter-

(i>i>>ills ot iifl («) rr>iiti>«t t<> el>a<i «e the inix tn tv, u st;ualard n<ir.

n>ally ««pcn «nmacts and i>nc st:>n<h(rd norm;<lly l«xsed c«intact.

fn additii>n, the «inta«t c;>ms nre provided with indcniations

which permit up tn 34 dift'crcnt ti<ning positions. For critically

ti<ned «ircuits, the «<ims ran he;<djuste<i to provide thc spc«if><.

ti<ili<ig i>eccssary tn s,'itisfy thc reQuil'cin«'.i>t.

4.3.8.1 AU>rllii<ly <>E<'i(el> Ct>tli Tirt>ittg

2. Open or «lose the breat er in position thc «:un in i>e

chan«gcd in thc open position.

3. Ilnld the squar<. Cnd of the shaft using an «.ight milliincter

<>pen «nd <vrcnch.

Using a l.lmm» rcn«h. iooscn the lock nut on thc <ippositc

cnd niche shaft I nr '2 turns.

Insert a (hii> bhidccl sere»driver between the mobil cain

and the nntched ring nf the cnntact t<i bc:<djustcd to sepa-
rate;ind release the indentation in thc metal curn I'r<m> thc

nnt«hcd ring. Sce Fignre Q4,

6, I he «ain >s now free (n t<l>ll. Ri'Itiite (lie «(iln to (l>c iic» po-
sition.

7. insert the screwdriver bctsvcen the nut;>nd»;ish<,r;it (he

cnd of the blnck to reclose thc gap between the <net;<I curn

;ind thc notched ring, 'I'he cam m;<y need tn he m<>vcd

slightly to alien thc indcntarion and the not«h. Sce Figure
I5,

~a-,*

I'igiirc .I4

a >s ia«<y Swi(ch Can] I <>nn><I

I Ig<><'e IS
a<;;, (;,><v.svr«i«'n ><"!ssu,«>b(y

1 R<>i>'la«ll !I>«<.>l:ii'I! h>«k lilt<. (;<<.<llg «<i<'c i(i ii,lii '11:i!e
<(her «,«iiis .i< <'. in ih«iir «>iig<ii:il I «»>(>«>!>;<n«l,>ll <it (hc «a.:>!

indcntiiti«;ns .<rc pr«>p:<ly c <t'cd in (hc!f rest>e«!I< '>«)i-

« h'.
(. <<fn (iil»>f>g >s t«c<iiiilllishcd;is I'i>lh>«vs;

I Xo(c < >c positu)li OI «'il«l'i «ili>i w>tii iiic nreaker <iloscd iii>d

open. A pencil sketch is recommended.

'). Operate the b<«".ak«>r tu iis'i(>re (I'iat (lie ailjus(a<en( '><i«on>-

plishcd the purpose in(en<lcd. and that all other can>s oper-
;ite as before.
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CAUTfON

IT IS POSSIBLE 'I"HAT SPECIAL CAM SET
TINGS MAY PRODUCE UNIiNTENDEI)
t)PERATION BY OVERTRAVEL AT THE END

OF EITHER THE OPEN OR CLOSE OPERA-

I ION USIN( AN 8M M OPEN E»ID

WRFNCH, APPLY A TORQUE TO TkIE
.,WITCH OPERA'TING SHAF'I'N BOTH
DIRECTIONS, WITH THE BREAKER IN

BO1'H I'HE OPEN Af>ID CLOSED POSITIONS,
1X) INS(!RE THAT THE CONTACTS DO NOT
CHANCIE STATE AT THE ENDS OF 1'RAVEL.

4.4 Charging Mechanism

3. Releasing the opening latch,

During fhc closing iiperati<m, a portion of!hc closing energy is

used io charge !lie opening springs.

4.4.1 CLOSING SPkliN(iS h'. (.'.I(AR(;ING <>II.:CIIANISIvl

Thc closing springs arc;itt!>chcd Io cranl's at b<>th ends of a

hexa< nnal shaft. Thc shat't and mech:mism are designed to ro-

tate in only onc direction a total of 3(>O dcgtccs. A notch<>d

<vhecl and p;iivl ass<unhly is I>ri;inged such that;Is!hc p >wf;<s-

aon>hly is oscfII;>ted, the hexagonal shalt is rin;!ted froni the

resi position ui a positinn just p;ist !Ro degrees troin the un-

chitiged pi)sitiiin. Tlic p;i<vf;Isscn>biy is <)scill'uctf b} mi>nuul

ineans or hy!in electric inotor. An «lectric inoto! ullcl I„'iai'ox

>s cquipp. d <vith an eccentric curn <vhich oscillates the patvl as-

se inbl)c

I he mechanisiu provides the mechanical energy to open;md

close thc brc<ikcr under all condi!icu>s. Energy is required Io

Fe!fiirm (he fi>llotving oper!>Iional functions:

i Ci<ising the hre:iker into short circuit currents.

The notched vvhcel has a missing tooth tvl>ich is at the lo«ati<m

of the motor driven p;ivvl <shen the springs:>re fully charg>cd.

This prevents damage to the mechanism and gear box due to

the kinetic energy remaining in the motor atter heing ssviteheci

oif.

Operating tl>c auxili n> sivitchcs.

t. I !I'Irging the >'!pen>llg sprines,

a. Opciating the MOC svvitches (if so cquipfr d).

The hexagonal shaft also connects to a curn <vhich is used in

closing the breaker A roll<.'r in Ibis cain is ilesigned to 0!m>e in

cont!>ct ivith thc closing spring latch just as thc charged springs

go over center. I his .tops ihc sh;ift tr<im rot;iting and the

breaker I'rom i'losing until the closing spring latch is released.

With the breal'er cip n and the closing springs uncharged. the

st<irecl oner y level is cssentiully zero and no fi!nctions can hc

;1<;r!ormcci. '>Vith the breaker open and the ilosing springs

>.1<ilig<'.d, the;>t<>rid inergy leve! is such Ihat thc breaker ciin

,".riorm onc c<>mplete close-oiren cy<..le Tlie stored energy is

;it its hif hest icicl <vf>en the breaker is closed and the closing

Frin>as urc charged in this case, both ti>e opening and closing

<prii>gs ar'e cliarged. I hus, flic hrc;ikcr is capable ot opening,

>foxing.;Iiui rc<ip<ning v,i!houi recliarging Ihe springs,

4.4.2 (.'I,I)SIN(i SI'RIN(i I. CI'('.H - I hc clos>ng spring hitch

Is aI c<>n1pol>llil hitch;issenihly. 1'hc PI 1>11<<!y I'I!ch c>Insists iif!I
oilier, <nountc<l Io the closing c<im.;«>J Ihc >nain < Ii!sin» I:>I<:h

ann, I'lie hit<.'h arm is iub!>cqu<.'ntly h<.'hl hy;I sec<ind;>ry > ii>s-

ing I;itch sh;ift ivh>ch h<!s a ni;ichii>cd cut >n tl>c sf<le. ><>s the

clos>ng k>tch ih:>tt is r<II<<t<.'d, It releases tlic hi!ch ><I <n «'hich in

turn slips b) !hc roller in Ilia closing c;im permit>in>'hc li<.'x-

;igi>nal shat! t<> nui!e dis<.lmr in'hc spring oner>) into
th<.'l<>sir>g>

c<un,

xll <II !I>c c>I<'.rg>y Ior >ui" "I<>se-<>pen cycle !s s!ipplied b),1
.,;Ii.!Ici.'fi;ii:>ing»f'ihi cl>!sing sprii>gs, I l>e ch>aint> sprinis !i>a)

!< . Ii:II ">,',I iiii!1>cdi;i(cl) tolliivrlllg il cl<>; il'lg »pcr;>lion,

I, »S

',.Iiv I,":<',: I( ~>IIC . I>I!!I"S

''.;\<:;I'<1e !i><'I>'".I!I» >pi!n" iatci'I.

if>c closing !>ti'h <>IIII! I<i!<1> Ih'" I<i!i>.nll><!d .>It) !i iq!!If!p d

<vl!h,i disc<i!1<1>>rtlilt', ill!k !n><"'if>>c!; I;I,'s !!I!><a1»>.'k'i iii!e >'> rl-

I>ec!>!<I «ith tli«>)i!i>>i!i» h;III !n ii: h,i!«,, Ih;it v,hciicici !lie

>p;!1>ng 'n<i! I''0»> i'!c<l. I11" Ini irl<i; k:» ><!ii,ii '<I "'ie>> !'>c

,illcI lo' !'> '!Ii!i'Iicil. !Ii» >I>pi! I Io I:iv >!>'..iii" i.>l>"11 .;, >!I .c:>n-

i!.<'!vd .>Ii<1 Ihc I<>:!>I>' f>l Iiies .'!nil<>l !»: I vice >
'<' .i'.'!I"

i>I'<n<k<".I Ibis ui!irl»ck I'ir;Ii'I!!>,'if >I«,ii 'h.it .! 1>r,>!!> .,:„"i!;Il

,ii!:' '.<Is> '" i:I.'I<!i '<I !!>:!>>I>.'I>c!Iil>'ll !ik > Iil ''':"! .!I',I !if<>u

'fi<',lf>f>li< I!!<ill »I >I «I'" Iiia ."..''Iil !<> at<, . ! >In" f>i!!I!'i!i:ll

I!'>e <'loi>ng <I'„! Ii<11:!<>Il> fh>." fl<iwf>hIIII<>I'I > i< >. 1»s>i!,'»1<'n> u<I

.<pplicd:is iniiut Io the >:l>isinu 1;itcti.
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There are no adjus(ments to any ol these mechanical syste<ns

To insure proper operation. the sequence of the closing latch

interlock should be observed. The interlock linkage should dis-

connect the closing latch with an initial n>otion»f the <ipcning

latch shaft and before the opcnin'atch relc;<ses. The linka«c

should bc rccoiinecied when the opening latch is in the res( po-

s<(ion, Should thc interlock I'uncti<m ii» i!ulic ited and the

breaker «loses within published «losing ti<ues, Ihc closing

mechanism: hnuld he judged;idequate,

.1. If this Ibrc<.'s thc prop»vcr center anil th» breaker i>pens,

the hrcal,ers )< ill require servicing.

II torcing thc wedge!nto the stop do»», nol «ause the

brcak«r to open, thc mechanism is «on»icier»d us;!hie,

Should this test sh<iw- that acr<icing i» i»quired, con)a«t yi>u!.

local field otl!ce f'r service.

4.4.3 OPENfNG LATClf —The»pening latch is a compound

latch assembly. 'I'hc primary!atch operates in conjunction v.ith

the clos!>)g eiii)) folio'<ver, As thc brc:iker closes, the cam lblio-

<ver Ialchcs in the closed p<>sition with ihe primary opening

latch prop. Thc kttch prop ts carried by a bell cr:ink lvhich tng-

gI»s v, ith an opening;ir<n <vhi»h I>n;<lly is latched hy the open-

ing st)at( having a m ichined fiat on one »isle.

I I)e p>'imary i'ipening pri>p is positioned such that with (he

i)pi.ning hitch systcl)1 in the Iat»hed position, thc prop is pushed

hy the «.nn follower to a stop mounted on the hell crank.. As the

kitch ay»ten) I» rele;Is»d, the bell »r;uik n)ovcs ii) such a v.ay

du>t the forces on thc prop permit thc prop to rotate a<v:)y fron)

the s(op permitting the c;irn follower <o open freely. Alth<uigh

not adjustable, the condition of the prop i» critical and sh<>uld

malfunctions he encounter«<I, this should be checked per pro-

«»dure q.4.q,

CLOSING
LATCH ARM

i CLOSlhlG SHAFT

i '

/ ~~ 't

y
FOLLOWER

ROLLER: y I j

(

ii

>I CLOSINGCAM
'.--- "

Tlie i cll c!ank is norm;)lly held from turning by the <)pcninii

lat«h;)r<n )vhich is in t)>rn latched by the opening shalt, Any

iilech<inical si. n;il;ippli»d to the i)pening sh:itt at any time will

>clc,'<s» the <)pcning I<itch syst«.'ii p in)!ttii)g th<', h!'e!iker fo open

(or !copen if in the process ot closing). Should aii upcrdng

sign;)I b»;ipplicd while the brcal-er i» in (lie process of closing,

the breaker;*, ill close «unpl< t»ly;ind then open,

A t;ip<:r»d scre<v torlns I st<)p Inr the rot;)tio!1>il i))otion of!he
opening shaft. Ih» I)<)<i(ion iit th» sii)p «on(rois the amount of
)verhip <lt <h» <ipening shaft v.ith the i!pi:ning arm, Insuflicient

ii) cil<ip c<u) cii«s» aces»i«» w»;ir,ind nuis;in«e >tipping, Es-
:.::»siv'il-.!rh>p «<n cn!se 1<>ngcr trip <i<n»s <ind higih»r tiip c!ir-

i »!iis I<! h<,ippii«d <i!!1>c-i>lear)! Js

i<igure 46
Closing Mechanism

CAM FOLLOWER

OPENING ~<~,'
SHAFT / =-

/
OPENING ~ (

/

/
f

I

-1. l. I <')I'I.'sls'< i I>fFOP (.'Ill ( Is - I! o,.'o.!i!)I»!h<~!:<»h".
Iii! I!!))!'!.I<«>!i<I);!I i< I'< c:rhc!'!»« Id if!I,ill»i) lilt !1< < <6'.<ion ii<

,ii!,<,!< i t»ied, 'i!)»<Id <h!~ co!)<)!)a)n . io!l<, !I'!» «i!<il«>ii» i!
:.'l» i',", 'nii)a p! ip lh i<<Id ".». i n "'h '.1 I h!,, !! <ici i<<rip,i«h»<I !i>

!.Id, v n) t <));u)<), i"

I (. I»s» !lit; t'i!»,<k»l.

i -OPEFqlaiG
PROP:I

~i —'' —S fOP

!3ELL CRANK

Force;i 0 ft<g0 inch t "mm) thick v'edge he(wc<'ii thc op»n.

!ng prop and hell crank mounted slop.
FIgure 47

Opening Mechanism

<a Q U H P E Q L"0 IIII P R NY
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5.0 RECOMMENDED SPARE PARTS

ftXIZ'I (.'t)XSIJ)fsJZJ'D
f ()R S I()('I

~if '.I!If'.R r)f'(RI-;.t J(.LrIZS

IN SJ..RX!I('I'.

? 3 -I- Il) I I )!)
I

1

(. H A 1(ril.s.t(".Nf( 'i'I t'.)R

Af:."ILIAIZY itg'l l('

RLO(.'R
I:X 1) ()f (.' A R (it I V,'i
S%'I 'I'r."H

A%11-ltb!.',1l'ZJ:.f ..:wY

("I ()SIN(.I S()I.LX(111) I I I I

()Pf:;XI&i SOLI.'4()ID I I IT
V()f.f: I.:NJ I

tpl(fihIAR t')IS(.,(1Ã.';f:C1 I I
'i 6

Irf.'Z(if! IZ ASSI.M ISI.'t

SLrL'()s'I').'ZY C()X'I R(.)I.
P())Y I-;R I'l.l.:(i

I ill)le 3
Rticrtmtnenrttad Spare Parts

I:IR()re III
.".'!osing Spting A5sernbly

4.4.() (') I'I',%1%'(I

Sf'IZING(':t!S)if'.,"(1111

Y

6.0 MAINTENANCE

6.1 Lubricatfnn Msterfofs

'~1uf! t (ir;tile I!util r)il!SAf. I!Vt(dt)t

I'It Ill I;ileilliili 1)lstlll iil» i. tf'tntsti t l)t t'8 ( 'i: fit!t", ', 'I»l . kltt»

IIR ..''lti I

RJ( I Jtil !ttlfil! t',tt:.!!(till!!I

Is.'('t tR Iif:("T! Sf:. !!fr I I'I:.'rlli: Ah I 'i ) I
i.'i','I

."il:. I',li'Rt !I'i R t il'I'RA!'!! i4'i I!If! I X

t,~f1'I.fr I i:( I SSI Y! I Sf'. t il! i'l A" I ',('i
I

!X!!";I.'l.l) ! i if,' ( il,!) 'A I'. 'i'I; II:R:if'! R 'h

! "'"
! t!!" ', f t '!I (' ',I ''

t I 1

H ) t,,:
I !Z ) t !:.,;:t i t ':"t !Z .; I '. l l:!

'-r

Irlgtire I')

< )!'A!it .g Sprl!!g Assert!It.y

ggUAffE 'Q LCIMPFINY
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6.2 Frequency Of IViaintenance

Nlaintcn mcc sh<)ul<f be schcdul('d c cry three years (ir c;cry
(If)0 op'I",ttions, v,'hfch«ccr cool<'.!i sour><'.r. Duc I<) '.(pccific cn-

v<IA>1<1<<"I'I<i!I co<id>t<oi)s, <IIII<!<lcn(!lie(,'nay hc .<Chc(hilcd nn>rc.

<>r less. frcquctitly. C'onsi<lcration l<>r nu>re fre(lucnl tuaintc-

n;ince shoufd hc gicen to <tpplic'<Itin!>s i)1 ci)viroi)il)etits ((:ith

i) igh Icn>p<! r;it«res or c(!nt;imin;tl<..d;it<i«)spl«.res.

6.3 Mechanism Cleaning

Of pn»ic ioip<)rtance is the ch;<nlincss;>nd proper luhricrili<>n

<if bearing surfi<ccs. Dirt on tli('. cslLI'I<1<'iirtacc ol p:Iris docs

ni)I ncccs; ilrify indicate thc co<<dition of hearing surt'aces. In

nvtny inst;inccs it is better to lob) ic;<tc u ithout clc<ining. ts long

is dirt is n<it f'orccd mto hc;irin surfac<.;ir<. >s. Should clL'iifi-

ing bc;!ttcmptcd, consi(h ration shinild hc gfccn tn the p:irt;uid

bL;<ring sort:<(!t heing Llcan(d such tiiat dirt is fir>( fnif'oduccd

il>lo th<.'c>)i ing a!tens ('I <lie f>Qrts <if ii)tctcsL Qlould cicii<1!<lg

o<.'>cccs!ia< y', tlic p;Iris to hc clcuncd should hc disiiss<'n>hhid

:ind <'I<atncd thoroughli holi>rL nc(( luhricanbs <>re;<ppficd., Ex-

cept fi:!r isol;!ted Laiscs, it is rccomniended that cfc;ining bc lim-

ited to poni')ns of thc mechanism !hat can bc dis;iss mblcd.

cic;ined. inspected. Iubricat<.d and rc;<ssc<)>hied.

Figure 61
Mechanism Lubrication

6.4 Field Lubrication

Field lubric;Itirin would consist of'dding lubric:Ints uithi!Q>i

L.lcaniiiu in n>ost instances.

I Loci)t«.'ll I'I«chi)<1!('ill bci>ring surt'iiccs such as nii:itin«

Nh if<i in hearings, or p;<rts sli<ling in r(!hitiiin Io <)ach other,

I f1<a ((oiild ir<cfiide h;il! l><.'a<!i)gs, Apply suf ficicill <fui!nli.

<i(. s ot;I n>ulti-gr'«Ic fluid oil in thc <nost <fir'ct I <shion

'-;>ek:
'~:rf4 I I!gui (.'2

ii« <1'1" I'~en "n'st\1 Li>""I> '"I'i)n

;I( itlliil)ic Io is!'!<Ic Il'„ll ihL' li! "I<is Roc!i tppf <cd L'I!c « I

I;«cs!<!"'i!hf I!..Ii<«I i('c I igurcs .s'), '. !<)<i

!I<c !n<.'<,'ha<>I! Iii a I(,'u I!!!Ics.<nd IL'I<!hriL!<Ic io c!!IL!<I<.

!1<><(:oi i<i'h<ic int. )"Ipc in< esccssILC hl')I IL <III !6lu" w'inc

ni>t Ir> I'or(L <lirt ii>to lubric;<tcd;I! c is,

Figure 60
Meehan!Sm Lubrication

) l..ubriL<itc thc opening;ind closing spring uidc:fides us-

ing a ]on temperature greiise. Scc Figure 53.
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Fig<>>'e 53
Spring Guide Lubrication

Ikigt» "e 55
Bear Lubrication

). Lut)ricale!r'ip I;itch surfaces and gke:mrs using mi>lybdenuin

disult>de grease. Sce I:igurcs 54 and 55

4. Clean. and lubricate priin:<ry disc<)nnect loggers using
P3C-1"01 joint compound

6.5 Testing

6.5.1 Pole tinit Reslstan(» Clieck

POLI=. I>XI'I'I'SIST<!,s,'CE CHI:.Cf; I.()n resist,'(nce
i)>e,isuremeiits;iie usa illy;)>ado hy a t()iu !erillifl;i! (»sist;ulcc

hridgke, ')»'ith!hc h>eaker el()se<, h!gli eui!»1!t!;>b<)ut I(ll) a..
DCI is p(seed thr<ui,*h!he p )le u".>it u ii>g 1)eu cui'1't p <)b(')

I hc tw() p<itei)ti;!I pn)h<es sl!()uid l)e pt;<(!»d j!»t h<".hind !i)<.'!i.
nla!; disc<au>eet Iu)oker,<ssen)bli< 5 !o I«';d!he ie! >it!u>ce

I!!spuss!hie lhk>1 Li<-'I!1('(1a!1(<I i»" !stan< (.'an )ary k>p tu I <I'>'..

V<>ri >tinns '<b()l <'OL> "I sli<a!Id h(.'<)ns>dered (Ines(>un'(ble <ind

!h<", I'()le unit silo!!ld ile (!((a)i<lured Iur::epl;)ce!iient

kk

I'I'It!>V'b' I'. > I! <(I

i> L ') P) I >. x < i-:

;< < >I l).l.g

-'1

!

Fifku!» 54
Latch Lubrlcaiion

'I al)I» 4

f~ole Uuii faosu>iancrk
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6.5.2 I)IELF('TRIC 'I'FST f>.5.3 .>.RCIN'G COSTA('.T O'.:>>R I 'HF( K

'it>1th the hrenker r>pen,;>ppty 27k V fi0 I I>. on .l8kV M po-

tcttti;>I tt»tn each tern>in>>I to "r»ttntI.:tt»l 1>etween e;>eh set

~>l terlllinal», inc!>>ilitlt! >tert>s> ench open pole >tntt.

I'feast>re the;train«c<>nt»e«ecnr per section 0 I 3

0.5.4 (iAS PRl'SSL'RI~: ( Iff'(:K

tt'ith ihe l)fct>ker close(I,:tppI>: '7k V (>0 II!,(>I'.tSkV 1)C po.
tenti:>1 I'r»ttt e;>eh pole t» I„ru>tnt!;tntI 1>etweet> tl>e poles.

'I'he tire;>ker >h»>lid ettrr> thts test r<>lti> "e t<>r nf>e tnlnt>te >e>th-

>ntt I;tilure.

t ots pres>ttre e1>eek5 'tfe tlt>t Ice>>l!>t»e>HIe>I;ls;t I>i>f ll>31 I >>tl-

line test Tl>e p»Ie t>nirs t>re se'>lett I'r lite, recltttrit>t! t>t>

>et rKe.
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CAUTION

SQUARE D TW3-HIGH, S-I5>kV, Draw-f)u(, Metal-CInd Switchgcar is hcavy duty )lect)ical cquipmcm

designed and thc>roughly tested to provide hig«h vol(age clistribution. The ussen)hly consis(s of sophistic:>ted

n>echanjcal and electrical devices tha( when properly h)siaih:d, operated and maintained will p)ovide a safe, Lffi-

cie»t and durable coorclinated c«lecirical system.

I, All p(.rsonnc«I involved in the FI mdling, Site Prr-paration, los(alla(i(7n, Testing, Operation and Maintenance

should be ihoroughly fa)niliar with thc, information in this Instruction Ivianuai an(J shocvn on the Oust(>n>cr T)raw-

ings provi<lcd BEJ'ORE working on tk>is equip(nent.

Do n<)t clrop or roughly handle the:<sscmbly or the circuit breakers. The shipping skids atul cr><ies;>rc more

tlu(n adequate I'or normal hu>ailing, but the assembly structure, insulation. relays, rue(crs and the circuit hrc;>kers

could be d;uru<gcd by abusive handling and could result in costly stait-up delays.

3., Thc Site Preparation slu)uld be coc»pic(cd (vith Iloor ch«<nncls, station grounds itnd conduit stubs in place and

the concrete cured and Bnished before setting the assembly in place

4. Thc. assen>bly is me(,hanically arran««ed so that all high voltage parts;irc covered by metal or insula(cd p;>nels

or barriers. Al! panels and barriers rLmovcd for inspection and instaila(ion MUST be put back in phccc before

cnc> <(<z>ng this I„'qu>p)T>cnt.

S. "THINK SAFETY"

<c) Always (is'<un)c l<H li<gh voltage«p<>r(s <)rc ()ncrglzc(J unt'il you yoursel'I l)c>vc pl'oven thL'i'n (o bc dc-energized,

b) Cheek intcrccmncLtion circuit <lia!>rams to be sure there is no chance ot back feed

c) N(;vc<'cli(co»neo( the main trip sou)ce of energized equip<neat,

d) Do not open a circuit breaker door unless the circuit brcakcr is tripped.

c) Rcnlovc circ»i( brcal'crs to thc dist»)nncc( positi<m before removing rear access panels.
I') Use OUT of SERVICE tags and padlocks ((hen working on equipment and leave in place v hen!cu> ing area

or umil work is completed and cquipmcnt is rcadv to be put back in service.
g') WHEN IN DOUBT, STOP! Rc.read this Ins<ruction M;mual or refer to the Customer Drawings bci'orc pro-

ceeding,, Elin>inaie dangen)us;>nd costly human errors!

h) The complete assembly arr;>ngcmc nt dctern7incs if the. top or houon'> coi'>tacts are the line side,;»)d both can

be energized v, hcn the circuit brc»kcr!s rc>novcd tron) thc compartment.

i) Disconnect all high voltage to thc switchgcar before accessing the horizontal hus con)part>nt nt.

fi. Do not use water or liquid I)rc extinguishcrs on ( lcctrical l<.cs! Bc;<hsoluicly sure (hc«<n<>in s<)ur( c (>I'o>(er is

.IisconnLC<ecl and (he main ancl;>II feeder circuit brc;>kcrs >rc.* tripp(."d hc;fore trying to cxtin 'nish I>rcs within thc

asse »>hiv.

7. Pro«. i,ie;«Jequ;ue vc n(JI:<(ion l(7r;»;!inn h;>(tery sy«>cms;>nd a"oid ihc usc of open t1ao>cs ne'c» il'>» I»;«('ries.

(!><s Jn«(ro icon «'Il>nu»I do's n(«t c(«+cl '>ll Ihc <I('7:!>Is or possible con(bi»a(ions of quip»)ent civ;>il;>l>le. «>r Iic!Id

..'D»di!Io>7«(h;>I n>ay exist. >r thai:»;>y;)ri«c du<i»g h;>n«lli»g, .Iic-I>r()I«;<r:»ion. >r;st;>II;(<J«)n, I('sting, »Icc!a>i;)n («<

,»;(intcrancc, li:>d(J»ic»»; I (nlorn)a<<()n ..". n ces(c>(; (>r u»l(» (ecn «::ic co»(liii<»7'i pl««i)le>». exist.,'r>nl;((i ii)c I«\-

:,,>i S(inc<re D <i Id (!tt<cc.

I hc .<:»((I;>rd pn!(1»cl co«crud 4«: ibis I»«(r<>etio»," I;inu;d '>»c«)ts;<ll <hc rcqL'<ren>cuts c«i thc«appi>cs>hie 7> NSI. II:;EE
:u)d NEMA . (»»<la> ds; hut due io <hi v ><le '»«')les po«sible it is»»t in>pli( d (l)at ii v ill 'nc in;>ccord <nce ",'iih all

local co;lcs >nd ordin«nues,

Occur«>«'c ~c.>sreo '-rnav..y 1%7
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iNTRGDUCTtGN

Ter) J[JGH, .«-J «kV, Dra<v Out htet;>f-Cfttd Suit'h e;!r Pro-
<idcs a u>ii([ue <le5ign that allo(vs the individual >!se or cnin-

hined >ise <>I f'Jp" f'C!-'SKI or Type VAD- I><''>cuum[ circuit
lire !J(ers tci gi.'» < Jic s[ie<!d and type of intcrntptfng mcdtutn d»-

«> I<. d '.0 <.ontrol e:ich high volt tge <listriliution circuit

lh» ass»!uhly consists ot'ndividually grounded steel c<.'1!s,

ciich eompartinc!ualixcd and huilt v.ith doors, h:ifriers;ind !<.-

movable acc»55 panels Io i«o!ate the Separate .vorkin tun<.tii)ns

.!nd pro( >d» maximuil> p»rsoi>ncl safety. AJJ ot tl>e circ!i>t

:)!'!kcrs. i(Lsinillict>t;<nd c<mtrol 1>nicer tr:u>sformers, relays.
!net»!'5 afid othef c<)u>p<)ncu(5:>fe f«ct(lry ass»u»)[cd, i»!fed;i!id
i»stcd as;in;isscinhlv T'e u.«.'r is normally only re(piired Io

<lu)h» d)e estcfnal c<)!)t1'ol, gfound !)n<J povv<.i'o!>neet!on.'I 'it

dl» tcrmin;i!5 provided;ind rec<imicct th<'. <siring and hus har at

ih(< SJ><J«fiu>g «J)l!Is.

,".<ch:<ssetlihly ts cu«to!11 dcsIgne<l t<) at»et the users Specific1-

tion( using standard cclls and hus c(>ntig<ur:itions. J'f)cse st;in-

<lards;irc d<cn arr<)ngcd;tnd coin!>incd 1<'ith the I'.pc o[ '>rout(

hi <'.;>her:ind i)(J>cr con<pun»nts neccssa<y to allovf thc tc([<tired

!iuu>h<.r;«f t'<".»<fers. inct»ring;wd protective sch»tr!c r»<iuired

C«!1>ple(<.'<!st<)!1>erdr;iu ings;ire futnishcd lor .:<ch <~see)J>fy

!<>eluding Iio'ir plan,it!d c[c<'a(fons, me line dif<„ram, contr<«J

sch»matic, .>nd iiiring liagrams.

9ESCRlP TfQN

Assembfy

An .issci>ihly (on>isis <it one <ir inorc h;>Sic <!»115, c!ich uith its

«,i.tl co!npl '<i>c:1< of coin[>;u tn)cuts. E;1ch cell ts i «ep;>rate, f!g-
id, «»lf-coi>t:<in»d 5(!uc(u>c, i(<bite <I<'(1 <>f 1>eav( g:<ug» 5<»s 1

.ind <vcldcd io insiif»:><!»ur;>cy a>id interch;ingc'<hi!ity. Addi.

!!<)>al h< <lie<3 !n 'pf>(lf( ni«.'it c<'5, 1>'u>cfs:<lid !'nc< 1!<!1!s!'>15~ ll

'h*!>,<dde<Jto '«n1t)l '<c!hc ."Il t<iicturc.

Ih'!('u<!!«« '><5<<'!«1<J,'!r'd (.II c» ~ !!'>!s;
<! 1 uxif!:)I '<f . 'Oh!n;it!Oli to xi!!:!!1 and (.!«. l!t [3!''.'k< !
;II .~,!!h < ta«, !1 «-,md f'.ihlc (:!<I,iru:i: »:.

I '«: [ i!<!h ( if <i;i il!: «1,».. »I 1»!!!i ',1.»!> [I«-,,«<t ('.!i!
I<.'»,!<

<:1: '!I!s

Th<. individual auxiliary dravfers inay he (ised tor:
a> Control Poivcr Trans[(«rn)cr ivith primary 1!Ises and in-to!lock<<.'d

seer!n(fary hreakcf [tip to 1 «kVA. 5!ngfc ph;1'ie!.

h! Fiised V<«itage Transfonuers.
»J Fuses for fixed n>ou!ued Control Po<ver 1'r:insf'or<n»r

1:ihove l«kVA or Ihree phase).

Drawout Control Povver Transformer Compartment
(Figure 2)

A corer<i! po«ver transtormer is provided I<> «upply A.C.
voltage I'r circuit hie(tkcr c!osing and cafxiciti)r trip

chargin<'!«<vc[1

tts thc ni;1ny iui(»cllaneous station iuxi!iary p(>ver
I'unctions. I'he Iransfor(ncr i«siecd I'or th('pc(!if'ic iirder rc-

(Juiren>c<«IS;<nd SJ)oufd n<it hav!.':irhit<:iry n<ui«pccilied Jf);«!5

«dded;)I'tcf install:iti<!n.

!'1!e c!into>l p<iv er tr;inst<>rmer:ts <cell:!5 i>5 pritii;iry c>tfrcnit

liuiiting 1 u5»5 <>nd sec<)n(f:)ry <i>(>[<lcd cise ch 'il hre(d(ef afe
!1><)<>111<.'(1 itl !f1<'rai" cf and are v, ithdraivn as;u> asset>lf) ly.

0 ".>it u>" or I«."'<'.f!ng is f»<ft>>fed, !hc 'Jll>(v'!'!d<.'5 otl ti<'0

cx < cnsion rails., A p<»it i< <'(i)p limits > lie r r;<i 'I in (1>e I!i!Iy
"'!t!1<J!;>wvt) p<«st)on.

1 l>e d<:iivei I:!>t>t p;>!>»I is rec»sse<l I!eliind t!ie fn)t>I d<i!)r iii

'the oi>nc<!!ed p<»itio!i <u>d !5 Iield i>i!)hie» hy:ii> interh>»k-

!ate!1<ifld iivo th!1>1)h scie<vs,

An 1<'>tcf1«ck-late!> p!»»eats iv>i!id(au!na <~f uise!'1!ng !he
d!;t>vef « 1til» !!1<.',!.'»<)!1(!<>r3')(cake(is !n !I!e cli)1<d po'il)<)i!.
Ti> tele:i'c '.!<e hit..h, pt>sl> the «ccondary hrc;>her !>;ind!e!o
'l>c 1»lt !Ot'I p<>siti<>n). 3<> <u> uigc ih»!;!t 'I>. p!is!>!he 5('r<>n

h!!v 1!!!»:<k»fI;;indi<'o Il>e !>el'>I (o'!! f'!«St!!«!1J,it I<,'.f !<'I<if!1i!1>t

I!i»;!55culla)y to t!>» op"'i">tc posit ioi!

An in«of:>ting',u<rricr v;ith <ipeni»gs tor ih». moiing priiu'!ry
, >rit:)cLS <lii it!»5!1>cc ><up;>rt<n«it lhe. St:>I!!i!1;><yp!i!1)afi' m-

'!(!ats 1>id '<«soc!!>ted I'li 'h ',olt;ige Ii;irts:«» n)(u<nte<I „!fcly i>»-

hind I!>e 5:<rricr. I'lo;tti>1t.', .«It,<ii:!nit>L.. t;<ti!>n;<fy cont«cts
'!!eai.'<.'tie !!n)i'!!lL»c<i!i«<c!5:!')i)ic <1!,!uof !'< !!:5<'fls'd,'!)I<>

!h<'otu!"<

<cd f><>i>t)o<i

;<<!X>liar</ .a(.(;iian [I-,'gure I )

!<!5!Jii!5 ""(i <!1;!L<i '." <i(»'!>I>tc<J:«al<u .i <!>as;u<u!!i >I

)i!f .!u:il!'<!'I!<!u<!<!!<'1;in<!(5 «!'!i<'<!J!<,<!I!i!fi',iii»>! <Jr,»<-

r~,nd a ci<tuiit h!u<>l<»< cc<n>J);)rtn>cnt to pi<» i<le th<, circuit;u-
!"1t1Lfei!i!,'nt rc<fu>fc(t

<I! .i<i <i.

BgURREQ f:QMPRNY
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Draavout Voltage Translor(Tier Compartment
{Ffgure 3)

Vnliagc transi'orn!<,rs arc provided tn supply voltage indica.

[ion tor n!ctering;ind refa)ing purp<iscs, 1'rimary current

!i<niting fuses are n!ounted on each vr>l(age transior!ner. '4>

<econ<fary fusing is furnishc<l in [he ausiliary co<npartmcnt

or nn the dravinut drawer.

:In !nierlock-latch prevents <vithd!Uvrh!g or inserting the
drasver while the ace<a!<fary breaker is in the clf>sed position.
Posit [he second:!ry breaker ha<nile to the. lef't (of'f pusitinn)
anil slide the L<tchhandle upv. ard to relc:ise latch. Tn engage
the fetch. push the sec<>iuiary breaker handle [o tlie right
fnn f>ositfo<t) after returning the assembly to thc opctate
posit iota.

Thc front panel, dra<vout drasvcr a!id . oltage transformers

aire vffthdr(twn as an assen!bly, Yo tiltinc. or lcvcring is re-

quire<i. fhe di:Iwcr riilcs on tv.o istensi<>n r ils. A positive

s(f>p 1'n!its thc travel in the puffy <vithdrawn pns!tion, Tiie

drav, er is rrcessc<i behind If!c fr<a! I d<>or,

An insulating barncr divides thc cu<nluirtincn[. The stati<maty

contacts an<i assnch<tc<f high voltage parts;ire mounted safely
behind the harrier. Fin:!ting. self aligning. linc;ind load cnn-

I'<cts engage thc Innving con(i<cts '<s tile dra<vcf Is !nsc!(cd !Utn

ihc corn!ected positi<»1

An insulated barrier v>ith op nings for thc moving primary
cn»(acts divides the i;ompartmcnt. The sta(ionary contacts and

I!ssociatcd high voltilgc pafts afc nlnU»[cd s<1[cly behind the

harrier. 1 lo:<ting, self aligning, stationary cnntacts cn»age the

>nnving contacts as the drawer is inserted into the conn<ctcd

position.

Been»dary sliding finger typ" contacts are mounted on the fmnt

li.fl side of the drawer and cng Igc fixed cnmpartmcn( niountcd

contacts in the cnnnected position

DRAWOUT
CONTROL
POWER
'IRANSFORhAER
COh>[PARTMENT

DRAWOUT
POTEN TIAL
TRANSFORMER
COMPARTMENT

gl"<(Ic gfoU»d con(acts iu'e nl<'>Un[ed on i! coif!partn1c!lt csoss baf
.<nd engage tli<. (o;«1 side of the fuses;<s Ihc <fr»vcr is
'i'I( lid Irnv n.

Drawout Fuse Compartment

Dr:<won( fuses are pri>vide<i for tise<l motintcd 'ontrol po>v-

er !ranstormers. Fiscd innu»tcd Cpl"s are siipplied <vhcn

Ihice ph se control f>o<vcr is r <;»fred o<'ontrol pokver I'<*..

<llnrcnlc!1(s ex<'cc(f 15 kV A, Th<.'!ot'll Datlel, snppo! t »1su-

.".!Iols. i;ufre!11 11»'Itt!ng !uses,;u>d sc<>un(fi<fy lnofdcd c«se

!<cuit lireaket;<r»!o»;»cd in:thc drav. r and;, iih<lr;iwn
's !U,l.'.scull>fy .N<.; til(ing >r lc;cring is fc<l<iircd 1 h<'!< <<vc<

;!1<s on ',v'o c> tension;:ii!s, A,><~sf(i>c stiip liini[s <he If><el
',n ohc '":ill. a i:!Ii<au;II sino» f'lic,l!;iv.i < I, Ut:-::iiiel is

;.' !'>r.!liill! !1>c '".Iil ih 'i >I'l! I! ';:!il!".CI<'il i>us!I!I>!I
ll'ii! ' U(i !II 'l i!<<'',<11 !III (.'' I', '. I::I ci'i <nil I ~ 'o 'hi'iib
:.i c'v i,

7'M P»3

.»

I

I

'1 I

CIRCUIT
BREAKER
COMPARTMENT

Figure t
Front V<cw>—Breake(iAuxitiary Vert<cat Section
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Figurc 2
9 8u our Consrol ooisur Tronslr>rnsi,i.
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Circuit Breaker Compartment (Figure 4)

Draivout circuit breakers arc proviilcd for all:nain, tie and

feeder circuits. E;ich circuit breaker is a coinplete device that

"an be rcnlovcd from the c«mp!!r(ment tor inspection and

i>iainfenance while the compartment maintains its own elc(.'(ri-

ca), n>echanfc >I:>n(l s;iicty l»nc(ii>n integrity.

The c>f'ci>i( hrc;>kcr «of))p;u't>))cf)t c(if>ta>ns tlf(ecf) scpfi>'!Ltc hut

coofJii»Lic.'d feat<)res ea«h»c(:cs<ai<ry for thc sale»peration <>I

the cii'cuit brcak<.r.

I f'rnnt dor>r

3 Guide «h inncl

3 Floor interlocks

4 Circuit hrciiker ground bar

5 Racking uide brackets

6 Shutters

7 1'rin>ary high vrill;>ge c(mtacts

g Current fransi'«rmcrs

<) Secoiulary c(>i>tri)l power re«cpta«lc

10 Control Wiring

11 Disconnem position lat(h

lg C(>!>)p(L!lf>lent >'at)f>g inter)i>cks

13 )vlcchanisn> opci;i(cd c(>(it<Le(s IMOC) i'Opt!«I))

14 'I ruck oper;ued contacts I l)OC) (Op(i<>n)

15 Cell imcrlock

Front Door

Thc front Jour is us«J lo n)aunt thc normal con>p)cf>)cnt ot i>ie-

tcrs, r-"I >ys. indicating lights;md switch«s,;<nd to cof))pic(« fhc

l)feta)-CI;>d f)ssemh)y A convenient Jfa)r stay connects be-

tween thc door and (hc conip;irtn)ci)t frame. The door stay al-

lows the (k>or to <)pe>> io its niasif»um open posili«n to rem<>vc.

the circuit breaker (vi(bout inierfcrence (vith fhe dni)r i>in!in(('(i

«o>))pof>cn(s. It!>utoin!(ti«;(lly locks, in ph>ce («hcn the <lour is

con)plctely»p n:«>d )s released hy Iiltii>g i>p on fhe <loof" s!ay

b!If i'!car thc:»mp;irtmcnt.

Guide Cilanflel

t I'!'i!><1; .'.:: »! <!! !s!I .»!'»p!I!(I!i 'iil f 1<'c<)i'!1<iii!)i»J .1)'ii'!!cl
'I. !L>g !i;)»! i!c)!<f:c! 6;);k c!1 ! Ilc.' '»i» I'! Jic! !c»><i<:!f!-

.rc«!!f '.i !s ',<»I ie),J".!ii !Iiv .»'. i! ii !1<', k 'i »i lli '!<i!:,l)!
.'!<I!ii'' '!i ''Ic! < .I!'<! < 1,!i('J;'tl> !hc (>L>iten:!<JC ) f ih

.1;.",:ii "i ';!<k-'f i ',c'- . <., ri ')cv,(kc!r:,Lficl« .,Iidc <Ll)i,lc.'I>c

,: 1'.P;ir! )iic'lli ..':.i'<LC ',.!c ii !.!Cf> '.)C .'!c'c!C!!f') .a<!:Cr i> f»

!!>set(',ri i!it<'1>e '.'<)iii) i(It!»< i)i

A CO} IPARTl>II. NT POSITION IATFRI...OCK is us'J (o pre-

vent the circuit brcakcr Iron> heing:iccidcntally closed between

thL tes(/disconnect and connected positions. 'I hc interlock can>

mechanic;illy operates (hc circuil breaker trip n)echanism he-

t(Ye<en these two positions so the circuit hrealcr cannot be

« I used.

"Ih(, CHARGED SPRfiNG DISCHARGE IY,'fFRLOCK is

used (o discharge all (l>e springs, if thc closing springs are

charged and ttie ci!cuit. hrc:>kcr is inserted inm i>r (> ilhdrawn

tr(un the compartment. thc spri»gs <vill hc automatically ciis-

charg()J appn>simatcly one inch Iron> ihe Jis«onn<.ct positiim.

Circuit Breaker Ground Contact Bar

A «nmpartmcnt f)oor mounted «ircuit brc;ikcr ground c<inta«t

h:>r is alon>>Lcd in the b ick left scc:tion of the «o>nplrt»)ent 1( is

directly conncclcd to thc i>ss«mhl}'r(»md to provide,'< solidlY

grounded system. A mating sct of sliding contacts are lc)ca(cd

on the unJcrsidc of >hc circuit breaker and engage the circuit

hrc;>kcr ground «oi)ti>ct h'Lr fn (he c«one«lcd pos!L)ofl, all posi-

tions bcuveen, and in the fust<disconnect pnsiti(m.

Racking Guide Brackets

Each «ircuit br«al'er has its»u» in>em;>I gear driven u)echa-

nism which operates a rackin * arm with roller <in thc lcl't:!nd

righl sides of tl>c circuit brcak<:r. The breaker n)c«hr(nism js

i>peru(ed by a!Cff>ov!>hie racking cr;»ik inscncd into thc: Iror>t

of the circuit breaker. Th(.: ra«i'ing arms shnuhl he (h>vvn .ip-

pfosimatcly 15'clo<v horizon!;il (vi(h fl>c rollcrs (r>(Yard thc

hack of the circuit hrc.akcr in the nor)mal vvithdra(vn pclsiti<m.

(.'o»>parti!>Cut »>«»»ted mcking guide lir:«kcts:iie 1<>«a!ed

on ihc lel't a!)d!)g<ht sides of the compartfucil(: T(«o gLL>dc

brac.'ket slc')Ls a!'e (isa(l »1> c">c)> su)e, 1 hc upper sk)t ts used

hy Lhe >,',<<I} 2 I'</;)c>>LLI») «Ii'«iii( ')reifkcr i('l)>)c ihc )ov>cr

slot (s;L:,cd b) the FG 'gl,c) «!!<(iit ()i«ifkcr.

1 <I;Lf><»i >I'Icl> 'a(c>is .'>!c»)c!i!n".Jc)f>;lie >1<)c)r c<! L)ic «c)l<)-

pal(I>)cfft:)i)J:<he II«!>! <)t >lie ci ci!i'I o!)»fkc>" 1 ');)<'!

c:c)ii 's <).'<LL)ficccl i!i '. I !!;Jlc .!!i'"»!!<i!! I;C i!!«c!.I,i<!f!!i !I

s:,:>iin»;iry»»(l r!i )ii»!.''»Ji:: i,crs. lhc «if.«ii h!c;i!„>!
:,i« h i!1>",i!IV !i«td iic» ) ii(.':!!i i: (:!)c.'.',)".»tu .!Vc le!<!>!S!<>i!>

l<e '-''(!i!«< !«J ai)S>',';c)i>, i i!i)'if!''ci!'I L'.'Lt " i!c!fi i!ie
c') l

"'! c! ! '- !i 'c c s ! i (' ),' i i <', 'l I) c ) "!f !<i!1

Floor iflterlocks

T(vo c<)ii>p:fr(min( i)oor»u>un!ed i»tc<rlock «:im systc»is,ire
pro.idcJ as s ifc(y icaturcs.
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In [he test position the secondary c(3nfrnl potscr contacts;)re

i!>ade and the circuit br»akcr can he open»<I:ind closed elect< i-

cally. The shUUcrs >fe»)used aml c<ivcr the priinary high

voltage c()!Uacts isolaling the circuit hrei<}:er separable high

'v<'!Il)>gc contacts fff)(il the. U1,'>in bus and thc tcrfnin«ks. 'The cir-

cuit tiieakcrs;ir» p>t".vented f>(in1 !1cc>dci>t!y >uoving into the

con>p;>fin>ent hy the r:1cking urn\5 af)d Iron> A1ov>ng Aut <uiv;ird

tf>c (Joof hy the d>senna»<.'t pos'>(<At> I;!(Clt.

i

'(.J

:.i

In <tie d>sconn<.'ct p<3«<tk)n both die ciri."ii>t h>»;ikl'> s»c(M1d;<f)

control f>usvef'A<1(iic(s «f!<1 5<.J)afi>ble 1»gh vujtagc contiicts t<f>e

ijisciuln»cled;ind (he cir»uit breaker is n(>t i p»rahlc «lecf>!-

ca!ly. Thc circ<tit break»r is hc)d in posili(in the s'»fnc;<s in!hc
tcS( PAS<t>of>.

1)ic disconnecting p()sj(ion h>tch)ng 2!>m >s locnlcd Af> the I!:fl
I'ront Ai (he cuir>J>!ift>1'1cnt ll!')Af .'"! )i<(ching lever is located «n

th'eft fr!nt un th» circuit brin!k»r. VVh»n the circuit!ir< >ik»r is

if>s»rtc('I in(A the 2<!inp;irtu>c>U the latching l»v 'r rides Av!.r ih»

!etching c;!m, ht<un>n))y raisin<,'he )>!tching 1»vcr handle;illo)vs

lhe c>fcU>t l)reiikcr lo E)e >'cf1)oved trofn Ih CA>np!if)n)ei>t,

i>

I',.jj''igure

5
MDC Auxiliary Contact Asser!!bjy

They are i)pcrated in l>otti the connected:ind test!djs(ounce(»d
1>!.>ail<A US.

DO . "0'1 .'1")EN)PT )YJ R)3MOVE A CIRClllT
BREAKER t:RO)'t 'f'kfE TOP CELL )VITHOLI 1'

SOUARE D )1REAKER LIFT TRUCI( HAV-

IN(> )3E).'.N )31"f JN PI.A('E,

Compartment Rating Interlocks

Eaich!.o>np;irtm»ii( and circ u>t brea)(er >s pfo( >ded )iith a x('( AI

tise<t U1(:ch;inicid <n[»rtci»ncc con)p;<>an1»nl r;iling interlocks.

These "go-no go" ii>!»>'Jocks J)f<'vent <iccidcnttij insertion

»>f»U>t j)rcakefs )I th» info» 'cc( cu< >'cn(, vol(>igc, r>f >Ale!'> Upl-

ing. r;iting ii)to thc c<i!npar<>nent

i'he tati )in>ry i!ger)»rene» pins,irc inuunt»d!in th» j)ri.>i Aj!i>»

:i >lf)ua!11cn( .Iiul !1)c '!1>uv>>1!> j><f< !'>f ihc int»rj», k '. )>c!>1

>noun!»(1 An 'h ui".d»(siijc !> "!Ch i>>3 iu! 1»e'>k»r.

')! ) '(1!;< )j'( j) 'I', PR'!'
) f((.. I.. I I "R!>.k .)>I'> ')

( >1>UP)R)rsj)NJ»j !3() N<!T jt( >1(lk I- j[AJ)s(i
"<1'-Rti>( '

)JOC co»t:icts;<re iis<d il mi)re tl>an live aiisilia<y contacts
:>fe nee<J»d c>n (one bfeuke< A u)t<sinlu>1'> AJ J>v» UU) t)i ify
c<)n[ucl5 isi>'< be !110un[cd <)n hA[h th<'. F() ~ '!>Ad

VAf)-,'reakers.

.rhe h)OC is mounted An the right side uf the horizon[:<I slee)
h;irf!i."r that is )oca!»d in (h<', lop c!.nter ot ihe CA<np«!ament. tt is

i3)>cr;<t»d by a»>»chanism in the )in<»r rig)it xiii» Af th»»!>n>-

p;irtmenl lh«t is driven vcrti(rail)y by a roller <m thc riglu side
ol'he

circuil hr!<niker. Ciravity;ind >n cs!Cnsi!in sprin h!i)d >hc

!Acchianisnl in lhc >ip»n position u'hen [he circuit bre;ikcr is

>vithdr;iivn 1'r!Uu the con)p!<rtnlcnt.

Truck Operatec) Contacts (Option) (Figure 6)

fr!>ck >P»r;ucd»(mt;i.!!.! 1<!C>:ir» i>.'!»d <A:n>jic!i<>.'!c ',1hv; >2<>)

j}>!><!ot1<>j!1»ciff,il!I»c.ik»> in!11cc>>i»p;>nnlcnt.)'1><.k ii><1

'.>!(" >f1 I !»>I'»> !5 i!i !!i!!t!!»!c<'!»>j!)> (Cw!'Is c!>i>(1»ci f>i>a![i )>1

> he I f )(:!>'.i"« 2» >I iji:!i!1g!>i.11 ."»l'.x '.:n th» 'f, i>i!

*!!c„'„.;» ;'»» le !'A ijil':St !>5»s!!'!n'".."tpr> !':I>n !f .', >d! 1!;In I!

>i>>A!2(»I> ! r»'.) !1!2 i! !:!!!!~ !!n>'i»

,'l1' > al >is;n Opera);",d O<)ntacts ((3pi)ot))
<Fig<.tj'e:!)

,":1> ch;!f>!5<11 >nc». le<1;>in!:!!.<5 I,'.'JO(. 1;I>'c»!»»J3 i> u!><.'i'>I

nl!><!<i!»d a>i) i)iary <"i)ntac(s:p»<,'>(cd by (he »i<< uit hfc,!i,er
i;1»chai!i> <11, I h<y >nd>cate tt>c open or .Ir>s»d position Af thc

circuit brcakc> thc saul» «5 bf»;ike>'>Ann[ed auxiliar> contacts.

J OC !'1>vi'>i 'll >n '1» I» '! "''>~ ''" >~< >'' '>' '! j ''j
;!!nf!»! |n«> !.i i»,'(( 'I !i> !ie (»'! A! lv >!;iu!x!!!;:>»»,
i))('.>I»d !)v >i >!>f>ng I!«1(!»d ".»> u I>!ih in !!i»1 !5,!2!!1;>['d

a 1» i> h>caied !3» lhc !<f);)»f i» 1< >i<)e Aj '.h 1>> ik>'> j<>5(

!)»!)rc > 1'1<.* bfca "*f' »>c.')»5 !h!. !)Pe!a!Jt>g p >st>.;:)n.

10.
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CABLE
CO!r(PARTMENT

VERTICAL
RISER
BUS

iMAIN

BUS

e

'!"rr .

( eli Interlock

1."igure 6
TOC Contact Assembly

lr'AIN BUS
COMPARTMENT

An interlock known as "Cell Interlock" is provided in each

breaker compartment for locking a brcakcr out oi'h<'. cUll-

»ected position,

ZERO SEQUENCE
CURRFNTTRANSFO
(BOTTOM BREA>SER)

IP,

RMER

'I he (.el! !uteri<!ck is incr>ted on thc lo(Vcr right side Ut the com-

part<nent;<nd htus padlock provisions as standard. It can be

c(1»ippcd lvith a kc>'nt«(lock <chen spcciticd hy the customer.

fhe cc!I )nt '.1!ock s<)rks hy l()ck<fl" the

shut!�'rs

CI )sed. It pre-

nts rl>cking <h«. brc;1kcr into the connected position, A

)r<.aker r."tn oe stored >t< th'«st!d<scoflnect position,*, ith th<.

;cll interlock locked.

Figure 7
Right Side View —Tv>o-High Breaker Vertical Section.

I:.,)ch b»s b:<r h;ts ftuidized bed eposy b)suh<tivn r>t«d f<>r

1<IS C o»«ration, I.I<<me;«td t<a(k; sistant glass pr)!yester
o;>f1<a< s a«'. Us<ad to sep;<rat( the h!<s c<rr» fi'<>

In>�'»<

5 <)et >re<'r)

,<dlacent cells. Porcelain inserts:<re acaik<ble:<s;>n op!i«<1.

Main Etus Compartment (Figure 7)

!h<. »'.:1!tl b«s r.'o»)I)a>'tn)«nt <s loci)le<'I in tl>c "»t«r ol !hc
rn".t;l>g«ar. It is is(ihttcd Iro»1 <)1he< .)U»lp')rtn)<',uts hy re-

!.>hie a> re>l .;.s pl>res. The.e .e») )v;<ble I)!at s;).'>d
I)'. !ln b»S:<i<»<'1«< t<)lr'<)I <re,<Lr «~Stir<(, rrl>)'I <h" b;.<Ck OI..II:<!< r r <, r 11 1!1« r» 1 h!e \ ) r <'1 <'.:1< t.;)!e « 1

:!<rl . I '1(> )r '1! «;1 O<ri«S.<re .«':.1;«)I«<nr,<l«'<:u<!<1<1 r><

r .'1« 'g)r! <r '.( mr, el '...>r'i<)('<

Pr)tyvlnyl «hl()< ide ln)ots are used to insuh)te the. connect!on in

ti)c m:<in bus compartn>cnt. These boots o"«rlap thc epoxy
insulation on the ht<s bars.

!'r IS .N<n'r GOOD SAFETY I!LAC TICE A. D Uh<F)EP, NO
< (I'CL".SIS'f><,.'ICES SH()I.'l.l> I H!. '«ZI.'.I'S (.!F I'111

.;!AIN Bt.'S C(ISIPARlgv!E'.sT BE I-'.Ish!C)VI<L) r)!t !'ll!.
EP()'s'r')L'S Is'SUI >>('f!ON <)I' HI= I,'S(1! A I I;('r !I< )() I .';

I'IL !O! (..'131 I) VVI II I.L''l E .< ( A I ~; !!1 5 I,'i I:,".I-!',( il'/I; I )

rsr(> L')le Crglflpa("t>T'lee'!8(!" Igt>fo '3)

!« . r I r<(,< I r'!s(a')<r!r .» «a<'h",r;< t re,<l «:!»rn )«ill hc <!«<I

< 'r.«»<»l" 'rr'1<",C <lf«.<S«r!r rn.-.,<,'>llr.'<l rn (<a<t Crt<i')n.

"<r«)p'tt'1'»}-«: rrr<('r! 'rl <rrr 'r '» trr " <"r

»> a .r'jr«;>r r~ <I<in !< s <, >sq<b,'e hr '<»rr,<»r r '< r<r'c!
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CABLE
TERM>NAT

PADS

STAND OFF
INSULATORS

Comluit mirst enter thc cable cr)mpartments in the areas SJ>ocvn

on the cc>stomcr drawings from either the top or Jx>ttofn of the

cable compartment, r)>OTE: Conduit should bc stubbed in the

concrete as part of the site preparation 1>cforc thc assembly is

installed, F3UT top entrance conduit must be installed at'ter the

assembly is put in place. 'I'he top covers can he ren)nvc<J, pun-

ched to t>t the conduit and put back in place,

ZERO
SEQUENCE
CURRENT

TRAGISFORMER

GROUND
BUS

REI<IOVABLE
CABLE

PULL.BOX

I

Pq

v e
I

e

3ROUIQD BUS

A ren>ovable steel metal cable pull-box is provided to!solute
cables when iwo brcake!s >!re i>!Stalled in onc vertical sccti<n>

an<I cables for both breakers must enter from the same direc-
tion, above or below. Thc front conduit area is Ior the bottom

breaker cvhcn all cables enter I'rom below, and for fhe t<:p

breaker «hen all cables <u)ter from above This <.able pull.hox

may be rernovcd to pcrn)it thc rc!>r cables tu be installed I!rst.

Zero sequence current transformers arc conveniently locate<J in

c;rch cable compartment cc hcn required.

Various cable termination systems a!c «scd and they!!rc
spcclt >cd r)n t J><'iar)s Bnr. Spec!fications. Soidc!'less of <.on)-

pression lugs can be s!>pplied on thc load co>tnectors. Pot.
Jlcads a>'c »')oirntcd on grounded sl>ppol I 1)n>ckcts Th<'„'or))-

pound and tape for their internal cr>r!nections;!fc shipped
in a cor>ruiner with the other misc<'.Jlanco!)s p!>rts, Tape and

insulating n)nterial necessary for completing the t'icld con-
))ection at the J)us pad is not num)ally supplied cvitJ> thc

assembly.

IT IS NOT GOOD SAFETY PRACTICE 'IO REMOVE THF.
BACK ACCFSS COVERS OJ'HE CABLF! 'COi'vIPART-

NIEYT t)><HII.E "I'I IE CIRCUIT BREAKERS ARE Ic! I HE
CONNECTED POSI "1'ION OR E'AJ;RGIZED.

Figure II

Rear View —Cable Cornnar>ments, !vro-High Breaker Vortical Section. Surge Protectors {Option)

on rh<', o;!ck, tnsl! Iritcri load connectofs;>rc provi<Jed I'or

!Cf loin>!ting ah les. -Ys sfandard, the load cof)r)<'.ct<')fs;>re

I)»r)che<J ci'Jth Xf:1I.V 2-hc>JC pattern tor terminating t)vo

ciihlcs pcr ph,«<). J..rrgs c:>n b. I)f<)cidc<I I)y So!u!rr D il'

e<!t!Cst'"d.

frpc:rr>d,risf)c,.ried rn<!tcri;rl is:rr)t sr)pi)ir«!I:r~ cr:<act rrd I<)r

r!"I!Ir>l>I)!!<:,!IJe ferro!C,>i!or!s

Surge protcctc)rs a!c provided as standard on all circuits
usi!>g Tl pc VAD.2 (Vacuun)J cir'cuit b!eal'ers. I hey a!e
mountc'd in the ineoniing and <ru!!going, cr>b Je eo>npa>'t!))e!'>!s,

1 heir p>imary caL)ic co!!nec!ion»>;!y bc !!!cole to !hc hi>s

pad r!Ild !hc c'onf>cci!on !s i>oi t;!ped oi'>t herv !Se insul;!re<i

ivl)cn the;!.':Sc!>)bly Jeaves !Irr.' act<!> c'. c.<'!!)l)k'is il!e !nsu!a
:.!on <>I thc s!!!ccP><!!ecn)f;.)r!>1>a"'y <air)lc >chen

!i!!i!i>r!!!'he;)r>vier

c;!I!Jes !:»,e 'I~.SF;!.LJ.AI I(>X," srccs I" '.'-I}

Lig J)tfling At route!'6 (Option>)

'CI) !s!(u!!hiv !r!Oul!<I I'r!s !s ')!'I)) <<led !r! !hr) i at'Ie co!!lprrtr)rlci'>t

I) I!S<>!1!I! fr<i <)r I!Cise!!!I)!I ()r!!)<l I

I!!Sr<�!in<i

i)us co!>!!Cc!sto e.!Vh c!!C<rit I)rcrrkel'<>nip!r!'If))eflt "r'ol!I!d haf,

;!Cd to thc inciivirh!;!1 ground har in each <; able c<)rnpartmcnt,

;md pro'ides a cor!>nu>n ground I'r the assc>nhly, All instru-

n)eat!ransformer, metering and relaying grounds are a>lao

<:onnected to this common ground system.

f igf>tnhrg,lrfesteI);!! ) ar.'>l",>'I>rl)isl!<d "., h<.'!> .I)<o.itied ir! ','!e

,isc!'s !pe<'>I'ic;!tio!)s. I he )i.'fn f ii)iii! 1 «I !he inc; n)in;!!!d
i)utgc>ir)g I!nes !< 1 !!gh to >ng stf!kcs <)I'!lief 1!!gh v!'Jr rlge !!t!Il-
sief>t conditions deter!nif!<'.s th< ir type:)nd justiJ >cation, I'hcy

a!e:noun!cd in ihe incus)ing;ind outgoi))g 'able con!part.
n!ents cvl>cn f'urnished, 'I heir pri!nary cable onnection >n;!y

be ntadc to rhc bus p;rd art<I the con>)cctior> is not taped ni'
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t)ther«'Is<i ills<!late<I <»hot) thc assen)blY )caves Ihe f(i«to(Y.

('<unplcte the insulati<rn <it the lightning arrester primary cab)c
v.hctn installing thc pu«<r cables (Scc INSTALLATION,"

pages )9-)4 )

SURGL'ROTECTERS AND Ll(il-I'I'It)IN'RRESTERS ('if

pro 'i<icd) ARE NOT I'ER(vIANENTLY CONNECTED AT
I'HE ):AC I<DRY AND MUST BE DIS(.ONNECTED FOR
Hl-PO'I'R RESISTA; JCF. TESTING.

SURCrE PR())ECTORS AND LICiHTNIN(3 ARRESTERS (if
provided) NIUS'I'E RECONNECTED AFTER ktl-POT OR
RESISTANCF. 'I ESTING BEFORE 'f'IIE POWER CABLE
CONN EC'Tl()iNS ARE COMPLETED.

Cirouit Breakers (Figures 9, 10, h I, I2, 13, 8 14)

Tv.o diitercnt types of «itc»it breakers tire available lor usc in

T«;o-Hiah, 5. Igk V, k)c(i)I-(.'I:ul, Dr<<«uut S«'itchgcar.

Tvp' G-2 (SF„.) circuit breakers use sulphur hexatluoridc gas
;It ii lo)» prcssure;)5 file insula(i<)g;ind i<re cxtint'iiishiilg ille-
<iiuin. 'I'h<'.y give a quiet, depi:ndablc arc iiucrrup!inn nf tive
c.y«)es c)r less, and hi'ive sr)alod, miniinal maiiitcnance. inter-

(»piers.

I ype <(AD-''vhcuuni) «lac<!it ."Ifcilk<'.i'5 ilse a high v:)c<lillll as
:he insu)i)ting:)nd «ic extinguishing medium. They ttivc a hitth

ipccd. cluie(, dcpendabh. arc interruption of threecycles or
)«ss.;md ha.e hermetic»I), sc;!lcd, mini!»:il maintenance. in-

tc)i up)era,

Figure 10
Brtsaker Racking and Charging Handles.

The tvro types uf circuit breakers arc ci(si)y distii)guishnble:

Type FG-? (SF;,) circuit brcal'ers ha<e a steel, giounded
t roil< p;irlcl « itli a d:stinctive r lc)dng sha! t «o< er no.; r>n; he
lcl't side, <u)d a ivindo<v insert ".rith !h» nat))cp);)tc.

open!'lused

in<iicarur, oper:)tion co»incr, spriiurs "iiargcd, dis-
(t))orgcd indicator, in»)<i;il cluse;ind tiip b<litoi'ls alld i))ail-
»:!I sprtilgs charge handle slot on the lrutlt. The ii)tcriiipt rs
are c.n«losed iu h»ge cast epusy envelopes !n back o)'he
uncratb)g iueehanism. These emelopcs serve as ".Iieir uivn
inS«la(i»tr S»ppurt StruCaire.

lrigt<n e 0
Front 'J<aiv —FG-2 I 200A Breaker
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Type VAD 2 (Vacuun)t circuit bre;ihcrs have a steel, ground-
ed t'ront panei )vith rhe racLing sli;ii't located on the upper
rig}it part of ihe I)i)lit.'I,.ktl oi the inilic.')tars. etc., arc visible

i!)rough openings in tlie tront panel. 1 he interrupters are
';icuui» i>ottlcs v.hich ci)nt;iin ilie sti)tionary and i»ovi»g
on)acts and are located in back of the operating meehan.

!sm. Large red insulated interphase anil side barriers isolate
the intcrrupicis. T)vo nallll"Dlatcs vvitli ciimplete rating in-
li)rii)ati')n are pio.ided; otic on tl)e froilt pi»)el and orle on
ihe uppei right side uf tlie operating m chanism. Cv) t 'TlONt'i

lype VAt')-'Vaci)ut») circuit breal;ers ot different
',ati))gs are used in! lie s;»»c assembly, mritch the nai»eplates
on ti)e ci«..uit brcatier and p;inel )vhcn reassen)bling after an
!!)sptctlol) ol il)'tlr)let)ance proglali).

1'igure 13
Breaker Racking and Charging Hanciies.

L,

1'iaiii'e! l
rmi u e.v-«.AD 2 ': gon 'uaak ir

I ii!ii) v t 1

".oar vl ev 'vnO ') i";.r)A!:u;a:e)
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OPERATION

FG-2 Circuit Breaker (FigL(re 15}

Tyf>c FG-2(SFsi < ircuit t>re:<ker> h:» c six mechanisms th'it are

!!'»'ni>;!If; <>p rat<!d hut .irc coordin<)tcd <with surety contr<>ts

h«iit t»to the cir< uit, breakers and c<>mpartn>cuts.

' ) R;ick.>i>g !t'i<'chai)>.'jn)

.) Sc«'»)di<r) cunt<«i J>o>re< piuk!

< ') Disconiicct position iaich

!4) <ki:inual spring charge mech;inisrn

<5) Ski«i>al <!I<»< pushhutwn

<r>) hat*'<nu'<I <)pen pushhutlun

Fiackfng fifechaltfs(tt

I hc i'tick>f>g u>cct>i<«is><i !5 onfh'sed lo n<o<<c tti« c«ci» t

I<i<a!keI (r« f» !t>e test 'dk<conl>e<!t pos>l<»n lo iltc >a)once(cd p<!s>-

!i<>n !>nd 1>uck to tile test/<i!ac<'>>>acct p<>s!t><>fi.

The racking handle cun»<>t hc inserted into a ir<'ull
1)(cake!'liat

is in li>e ciosed posi(i<)r). Insert the rackit>g handfe and

r<)t;>!<. ci<>ck>r!se (0 i,'i<'k it>c c!<cu!t t>icj<k<'.r in(u '.he < Ulinec-

ted f»>sition. (>Ct)et) ilie circuit breaker is!n tfie ci>nnected

p<>;iti<>n.!t ><'iff stop !ts lor>,ard n)<)tior>, lhc c<>tnp«r(<t>ent

;»td circuit h<c;<kc< f)<>s<(>on !!>dieu«>rs i,:i)i hc;<Jt<rncd <nd a

posit>»'c '<l<>p »'>ll i>c Iclt >< hcn tt)c h>'c'ikcr is ifi ihc connc<.'tc<J

p<>sit«>n. I he breaker posil«>n i!<Icrh<ck I)<'c>'ci>ts <i)«s>ng

!I>e ircuit 1>reaker het>seen !hu test <disc<»»>ec(:<i<d c in-

.!)ected positi<!ns <)r r;icking:< cioscd < irc»it hrinikcr or>!o oi
<>li ut tlic;<rii«arv I» <h;:<>Jt:!u<e c<>ntacts.

IT IS (')C)D SAFETY PRACI'I(. E IC) ONI Y OPEItAJ'E
(.:JlkCL>IT <IREAKERS LN 'I'JJJS CONNEC r'ED POSI'I'ION

ELECTRICAf,LY '(!ITH THE CO.'IPAJ(T» IEN'I Ff'<ON'I

f')(')OR CL,OSI..T).

i>sh thc < ircuit breaker into thc < omp irtmcnt to thc
!est'l<<c<»>lice<

f»<s>t>on <<f>d the diici>«<i<el J)o!i!!i<)t>Ia<c)'I i.'i)"ii"<'s
'i he ra kiii «icch;imam irtn >oil!r hould he:iimed t) tiic

h;>cfj <>t tlie c>rc«it hrc:ikcr;ind thc) st><>«Id hc du>cn:ippros
<»'>'univ I < '<et<><<'oria<>nt;if

fT tS NOT G<DOD SAi>ETY!'RAC J JCE TO OPEl(ATE (IIR.
(. I >IT RRE kKERS IN 'f'HE C.'VNNEC.''L) V()SJ'I'"ION 4IA-

NL;ALLY '>VITH 'I IJE CO<>off>AfkT,'.IENT I!RANT DO()R
r )f'!JN.

i3PE<N!CLOSE
!ND!CATOR

QPEI<ATIDI I

COUNTER
P?ll C 3 CI IARQE()r

<Ot.>CHARGE() IND!C >:OR

Gu> IQL!AL OLOSE
PUG!-!eu!T)DN

!
r'JJ

I,tr'>NU<>L 0?EN
'"t 'Sl IBU:ON

:<ACNlNCi <<R!>I
!Nj<E!TT ',tr'<NUA(

j.!'!()I5 «ERE

<» !< u « i!iI

US</!.Ih ',tr<IIU?<L
OPF.ISA(C R>

trigurc 15
Peetiires —FR> 2 B<eake<

-———----15
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fr> fcn)ove a c>r«>i>t hrcakcr Inuu thc conn««!ed position t<> (he

!csu>opera(e p<isitinn. Apefl (he circuit breaker el< ctricaily v ilh

(he co>nparunent d<«)r closed [hcn open thc dn(>r;ind insett

!h( r(>( kifig 1>(if)dlc !Uul i'otatc coUf>t<"('cfo«khh >sc <>util (hc «.»n-

;)arfn>ent 1>nd «in i>it hr<uikcr position indi(ators iine tip.

I >1[ »>'h (Iic di)<if f!>«k»1v„><) <iu'<hc (h«1'1(c!'<kc<'c>'h«.'L'n th«

(cat .<!)<f )jELfa[>!1g f1<>hit»)i>s !s i<'><i(>t11<.'is iu> <)p[>:u>

Secondary Control Power Piug

<>per at ing cond>t ion«,,'4 E V ER C I.OS E A C' RC I )IT
IIRE ).KI:R .'htANL'AL[Y IN THE Cf)NNFCTED POSITJOh<

[:,N[. ESS 'I'HE C)PEN INC< S()l.:RCE OJ" PO>VL)R AiND PR()-
PEC ['I)'E RELAYS ARE CC)NNEC I i)D AND OPJ:IIAI)I.E,

Manual Open Pushbutton

A nianu;il iipcn f>i»f)hut[L»> is fuo'idcd An the cir«!iit h!Cai er

lor i«st and iuiintcn;in"'e purposes,;iud cxtrcn)c
cn>crgcnc)'f)cr;uinL>

c<u>dit><>ns

Thc s<'condarh'ontrol fri)u''fug in!(on1i<tically er> <;iges the

<")(n[)a(t>nant re«<.'pt«cle in the c<)nnccted p<>si(ion:<n<I <!i«-

en ages as the circuit hre:ikcr is r<u!hed nut tn >I'>e

(<st'[is<.'onncctpos>t>oit.

IT IS !SOOD SAI)ETY PRACTICE 'lT) ONLY ()I'l[N CJR-

Cl!I'I'REARL'RS E[.,ECTRICALLY IN 'I'HI=. CON-

I;C I'ED POSITION )VJT}[ THE DOOR ( I,OSED AND

NEVI:R hiANliA[ LY fN I'IfE CONNEl I'I<D P()SI'I'J[)Y,

A n><ii>u'il AJ1'('<>!of !s pfi)cided (o <'i>f'."tgc [hc <.'On[[of p(v."cf

plu in thc tc«t;i!1!Conn<)L't position.
Type VAD-2 {Vacuu[TI) Circuit Breaker Operation
{Figure t6)

Jt is J>os«[hie, il il is fctl in the inanu;iffy csiended tes> piisi(ion,

(L) ct)g;<gf.'>f discnL<<LC tl>(.'e«<)a<fary con((i>f pi)ocr pl»<> <) hcn

inscr<ing (lie cir<a>it hrc;if,ct in[<i i>r « ithdrahh ing I'r<>m!iie!< s(f

disconnc«( position.

Disconnect Position Latch

The dis<i>i>neet posit[<ni I;u«h!s pr<!aided to pr<!)cnt the circtiit

hrc;>kcr I'r<un i<>lling ou( of the cniiiparln>et>t in the
tc«t'fisc()ru>ectposition. Sin>pfy fiit:ind hiild the kitch h;ii«if« i<p

hch>lc pulling (hc circiiit hr«;!her o»t )I (hc <'<imp;>rti>icnt

I apL VAD I )a><!Uun>) «1fcn>t 1)(caf(cia I»,'h'c s!x »1('cl'u>n>suls

th(it af'c <11«nu;d!y opci"1(hd OU( i)rc coi)!(J(i)<ilcd u'>th si>lcty c«n-

1fols hU>it ItiN) [1)c c»L U'>I, hreakc) s an(i «ou>p,<f[iucius.

(I) Jt:>cking n',cchanism

()) SL'(nn<h>f)'<)(1[[i>l p(>lh'L> plug

< 3 I Disconnect positi<)n finch

(.Jf Sfanua! Sprin<. ch:>rgc mechani.m

(S) SI)u>UUJ «Jose

(6) hfanuaf nf)cn

Racf;ing Mechanisfn

Manual Spring Charging Mechanism

I'he circuit br« iker <.h>!,ing )princs!U<>y ()e ch;<f"cil <>u[onu<[1-

c.<ffy. hh" 'd>e L'<>f <ging >1'«1(<)i". <)f''u>i>»ally In n<irn«>I A[)er:>(if»i

!hc itii>t<>r <!!:>iI!<.s (I!c )prin 's.

A <n'in»,il »>inc eh<i(.!ing t»hih:i»>sin is Piiih>(ic<l 1<ir,<.tin;

:!(1d:n,i!',>t'i!;inca PL!pos«s;!i!d c'.!1'c»1<'. C»1ci g«n«1 <:fin!',<[>1'>L

.:n;Iiti >is ':ff':R i LL!SE A ('ll'Cl <[T f[RJ! 'ER 'I >,.* L!-

>,I.[iY JN i fi>i ( i > i Ii< I I-.l) ! < >Sf I'I(!:i I "«I.l<SS "1'Ill<

: ~ Pi +;',«.«'- » I'( 'I< ( >I:; (>h'. I.",[ khl1;'Iti )T I-'(: I IYJ: >!-

','I.«>',,< i <I [)'«,<«>I J'A<'if

', > » » .l I » « "; !>i! '
< ( 1 I I <

' !< ( < i I > e I I « i>) i< I; 1
' ' » ' u , > i

c«f (hc ':i lit< 'ii ~,Ik<'I '', >« . '".' 'Ulf '< <. 'I ": " ': « .ii!'i

I J)c !U.k»>" »>ccf»<(>!«U>n )i:Ih >~u to u>oh<'!.'<'. «Uc>(u

!)>Cake! !(<>in ihc !<i..['d1'!-oi!>ice[J«>)>t><>n t<> ifie fo»'!ice!Cd

!«>S!!1«n.in I h i< k '<> (li<.'(: ( <!!s<'!U(1<'«1 P ), >(i<in.

Pi)sh !h«. >f'i<t <'«u>k«i'u«< '. !c «'n<fu><>»1«n( ',o (h«'!st
ih'i»)i)ne 't p<>s!(>A>1,<i«l ih«'>icn»uc«.'>sit><u> I;itch «>)c;<~~<'s,

In«!:<«1(tn<u i<i«<'ii;»»sin i>'iu > ufc>h '<i»<Id '><l,uu«.'<I «>
!h<'!«!

'if< ',iu "!c:ikcf .<Ud:'ich .h<)ul(t ">c <I.>".:< 1!>U<»s

»u.i!<.'I' a ." It>n n<ri'>z >i>«, I

u: >!'«>d

Manual Clo=e Pushbuiton

f<'> un!»i clo)c I"(!alii<(in(>n >s 1>)'o"u!<!d Au !hc c(f'«uu f)fc'<khr

!fir t«st;ind i»;>in(«nance purp«ses,:ind csnenie cn) rgcncy

c<)>!U«i(t)>!"!!i< Ih < u !',i<»iii!«d»!<«I <>i!k f)«'h" i>t) i< .<<1«!).

\:<I!( «I<>)!!>«!Ii."ctf '<!>1 (ca!'L> I'i'-'("'."1) !!1«[s( «i)L<>I>is<';.'t

,<nd <«u!!ic«!<'(I f)os!(>On o(,',icktillg '! a[<i«cd h;»~»>t '!<c;>kcf

<)(i[o of of I <)I !11« p!'(n'>,'1("''u,"h c('>fu<ge 'on(;>ets.

5 g Lf Pf rt L Q C 0 [A P f-f N Y
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IT IS G()OD SAI E'I'Y PRAC'I'ICF. TO ONLY OPERATE

C IRCUIT BREAKERS IN TI-IE C:ONNEC.TFf) POSITION
I)LI=.CTItlCAI.I.Y >VITH THE COMPAR'I MENT FRONT
L)C)()R CLC)SED,

I o rL'»1»ve tl)e:ircuii breaker ir<)in tile conncctc<l f)os)iio)1

!o !Iie )est/disc»nnect position, open thc 'ir«uit breaker

:lcctri«ally (vitli thc <'ontp:II'tiileilt door «fused. The)1 »pL»

the door aii<l insert tl)e r;icking fia»die and n>tate «ountcr.

«luLLnise u»til tlic c(>nipartiiient and cir«uit breaker posi-

tio!1 indi«it»is line iip. Thro!')gh tlie door ra«l'ing is av:!il-

IOi(,:1S ii(1 Of'!t)O!1.

Disconnect Position Latch

1'hc Jisconnect posiii<in fat«i) is provided tu pr(.«.iit the circuit

brcakcr from rolling out i>f the «ornp;irtincnt in thc
test,'isc»nncct

positi(m. Simply lift;ind hold the hit«I) hanJIC up

while pulling !hc circuit hrc:tkcr out ot the Lo»ipartrnent.

I(/fanLtai Spring Charging Mechanism

fhc circuit brc ikcr closing springs inay be «barged;iutomati-
«Bll)')'l)c «hllrging »1»tof o! I)1(ii'!UBlly. Ii) thL a»final opcra-
t.ion the motor charges ihe springs

Secondary Control Po)/j/er Plug

Tile >«co»L(;Iry >»tlof power pliig:it)ton'!Bti«:illy L»LB!Ics

tile <!»!11ptu'tnlcnt re«epta«le in thc connected position and

disci)g ges as ti)e circ(iit breaker is r:!cl ed»i<t to the test/
!fisc(>i!!1!.'(.'tpos)L)L)n.

A !'»al)i))if onci'Btor is pi'ov)dcd io (,i)gi!gc thc control
power'lug

in thc test/disconnect position tor electrical operation.

lt is p»ssihle, il it is lel't in tl)c !1)a»Ball)'xtcildc(f test p('Lsit!<n!,

t(5 (.'Ilg!<g(.'»r Jise»gage the secondary comrol power plug (vhcn

inserting the «ircuit breaker into or withdra(ving from the test/

:(Iis«»»neet position

A oianual spring char ing mcchanisin is provided lor testing

(I!BI m!()lit(".»alice piirp(>'.!«5 al)d «xtfcn)c «n)cl gency op )atiiig

>nditions. NIEVE!'t CLOSE A CIRCI.:fT BREAKER MANU-

ALLY IN TIIE C'ONNECTEL) POSI I'ION UNLESS I"HE

OPEI'fff'ICi SOURCE OF POWER AND PRC)Tf;CTIVE RE-

LAYS VAILE CONNECTEL) AND OPLRABf..E. Insert the

manual charging hami le inio the manual spring charging mech-

anism and pump the handle up and down until a loud
"CLICK" is hearJ and the pur»ping f'orcc is prohibitive, RE-
MOVE THF. HANDLF. The «losing springs are now charged

and thc circuit bre;<kcr can hc closed and»pened electrically or

»1!1!)»all)L

SPRINGS
CHARGED/DISCHARGED

!ND!CATOFI
OPERATION
COUI'ITER

RACK(NG
SHAFT

INSERT MANUAL

SPRING CHARGING
HANDLE HERE

F!ACK!>s)G Af'tM L)PEN/CLOSE
it.!DIC/(TOR

'!ANUAL CLOSF
t

'-": Fil

.'.!i.'"ili AL ~ i! 'i- j'i

CS'. /D! .CONI)ECT
- ii i ~i C)

>!'i i j)C)'

) < ',!A/»>A: ",' j!A!r;j-(
\

'4

I'igure If>

Features —VAD 2 Brea)(or.
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Manual Close E ever

A manual close lever is provided un the circuit breaker for test

and maimcnancc purposes. And cstr(.mc emergency operating

conditi<ms. NEVER CI.ASE A (. iRCUIT [1REAKER IYIA!qU-

ALLv rl'HE rnl'IqECTED Pos!T!oN UN!..ESS Tr(F
Of'EN!NG SOURCE AF PO>VER AND PRATE(. TfVE RE-
I,.-nS ARE CONNECTED AND OPERABLE.

Mianual Open Lever

A manual open Ie(er i» pn>vided on the ci!cuit breaker f<>r >L»t

!!nd nlaintcnance pufpo»L».:u)d extreme en>(.rgcucy <!Pcratini«

L'onditions.

!T is Gnnn sAFE'ry prtnc'IqcE.!n ONix orEs GIR-

ClifT BREAKERS FLECTRICALL'>'N I HE CON-
NECTED POS!'I'ION WIT!i Tr(E DOOR (.'1,ASED AND

NEVER .'ANUALLY IN Tl!E CONNEC'I'ED POSI1'ION.

RECEIVfNG, HANDLlNG, STORAGE

Receiving

fvfo-high S-!SkV n)et;)I- lad indoor s»Y>tel>gear is shipped

ou sk><is '!viih;>ppiopriate protective cra>ii>g to pre.ent
<!a!Ange during!>;!n»al transi<. Tin! dranout c!«ntful pu»ver

transtonner drawer,voltage transformer drawer;md drav.out
I'u c dr!>Y!r (il . Upi li''! ''e sil ''d 1 phic'. C!r 'iu> break

crs arc individu;«llv skid n><)«n>ed and rated.

Each cia>a is infiivi<hu)liy in:irked;md the lx)cki»g iisi .(ill indi-

«<te the number of cr;)(c»;!nd v,hat is in each fhc packing list

:".ill be in;!n c>v. Cl«pc «n ihe (>utside»t the number unc cr;ite.

IAN?L'ct each!.'r;itc for cstcrn;>I J;(n>a «c (')r i>uiic;it ion uf iou««h

handling before accLpting <he»hipment. II <hef(." is;!A) i»die(it'>«A

.)I (.'»>cfnal d »11»«'c of nl>»t>'c;1»ncni of the co!1cct nunlbcf «f
rates have >«>t been rc('ciL<cd i< should l)c!«u outed <m the sh>p-

pin(«p li«c>s when si(!Acd f()f. A fofnw! d;(n)!>«c ch!im «h«uld
b('>led

1»>A>LJ»i(elv !!!>h d>L c;«>»i<, N(1« I}'hc I()Lad Squ;1!'(.')
I'i(ld Ottice i!t ihc "»<cnt >I'am;i «c or .h«)1;! e» .U J;(u>)Ld>:)

'!pv ut (hc t(lf'n);II <I!»»;>«'<'k»l»

lf the cquipn>eni is going t«bc stored umil h<'.ing installed it n>ay

he practical <o li'ave i< on <he shipping skidfi to facilitate Au>ving.

Handiing As Received

Th<« individual Lrates n>a} he lifted hy a crane w >th flin««s <hru

the skids or by t'ork tru< k. II'ifted by slings. be s»rc th(.;rc;>rc

(idequate spreaders used to prevent listortion ot'he;!fisemhly
s>fuc'tUfc 0< Januigc io iltc d(a?f» ()f du<» n>«Anted .!(»»p(»l<:n(».

I h<'. Ufisen1bly nl<!}'o( h<>vc cqU<il LYL>ght (listrihution so the p)-
sition ()I'he sling liftin ~ point may bc important t«prevent shift-

ing or »wincing. I.ifiing jacks and rnliers under the skids n>ay 1>e

»scd on >eiativcly flat surfaces il'other c<piipm<.nt is ra!t;o",>ilable

«>r spac«prohibits usc oi'ther means of'oving

Handling Uncrated Assemblies

As»cn>hlies con»i»ting ol'ore than two cells wide are divided

inu) shipping sections Iur case of liftin >:<nd han<lling E <Lh

shipping sccti<m is»tructurally stn)ng (.'A(»>gh 1() hc lif>cd <!s a
»nit if properly handlid. Four lii'ting Ings;irc pro(>id<«d «'<u> !f)p
()!'each section. They arc loc;!tc<l so that the shippine ficcti<>n i»

;ipprosimutciy in bai;>ncfi. if thc lii't point is!»id»vay hct»veen the

lugs. Use a<lcquate»prcader»su thc as»em!)ly d«es»ot tilt (>r

swing. If at;dl posfiihi», li>»it thc lilt hei «h< so <he a»s<.mhl}

just clc<!rfi the c«nduit »tubs.

Rc1f>ove ihc c;>(1lc L'(?A)p'>rtnl(.'nt c;>blc pUII buses s<1 <h;It it )vill

bc casici'0 scc tile o!»du ><»tubs 'u>d pr(.'Y(.'nt hend»'>L> d>(« /<'!'<)

sequence currer>t tr:)n»turn>cr mountings <>I the hot><»n circuit
breakers.

if rollerfi;!re ufied, rem«ve the h;>ck c«vcrfi and pn thc,>»-

»en)bly Irom the skid directly onto ihc rollcrs. Pl!>Ce;> .«»6

:!C>oss tl>e I)ULk ul >I>e,)»seu)h!y and pry ALaiA»t it to .!ppi} ihe
I'<>r<.'L cv<n)ly across tl>e fn>n!e. Use >Au pry points,» th» «a»»e

line il;>t:>II possible

('ir( Uit hrc:!i;crs ih»»i<ad !)c r<!m(««,(>J Ir«!n!hei> hid» <(I>11;)

('I ane. I L(«,'it(ln>«. Pk><cfi (!!L'up!led <»1 «",!Ch I'Ife;Ih(!!')A»i( >

I''SL>1'HE PIU» IAI">'f,;R) it ABI.E C'ONT)(C'I S <)R 1)t!Sl I

I!q< IS AS RANI?I i:S

Ihc hippi»1««!n«<.» .i)<!Uk! h(. re»cd,!s su()n,>;, p«»'i!!I<:(«cr
.:Lr»»!,!Ad !}>c «»tents»).pc< >. «I,!»;I i>:;"«hed»! «Ict!»I !"»»»t
(1)L'f»pp>n>! <«!p 'is i « 'CJU( c 5'«c,««)» ibiiirv»> hidd('n !h»!!)1!(n

.'i!!}!hc!(!:!I5(!U,>rc Dl(icld < >t!i('c )I:»1( «I!«c!L'p:»)( ics..)s
h(»t »1i;1»><,', il!'Id Alprovi. i«ns !»:i}'u»c»!!r!Ou» «pcr:I[ioA:>I

prublcu>s

ll .< I«rk ir<>ch!s «! 'C«I!<)!!!!!hc:!!c!»I»>c)kcf» .!i)'»!h< i.',>.!J.,
,AUL'r.'hL !O)'h !!»"'h Il»)'»";»'»S >!'!U!1!.'hthr' ! U!i I«!!",!I.'f
!!'5 c '!s a!!J !.<rc I u!!1 !',ll I hc « !r< !ui breaker: IFcc!!' !< > ':

« ':.'!-
!Ag,u!»» r)<) NO'I I'<.)R("E I'! ll) I II 'I'ING XI'.SIS I ';I'I-.l<

I Ill. <.'!R( I:I I,'I!2I:At»I:F2 I RAS!I! !» !h<. ),»L)!(x (»,»)«I

«n(>(»q '«»i)ol p«»! Cr pl»g .~.ill hc J.»n!i <CJ.



ttr>STFlUCTION

!V!ANUAL 6Q55-I
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) NDGOFI S'rftfITCHGEAFI

SERIES 2
Q>f~5i~eg

1'ABI.F. I —ccJBIcLE wEIGHTs"

L TWO Hlc>lf VER'I'ICAI.. SFCl'IONS

'I YPE OF CELL MAIN BUS Rt<CI'Ifs)GS WF!CIH'I'

>siliary Breaker nr
r< Us>l>i>fyr'AUX>h:>f Y

Bre;>kerr'Br«'>kcf

f200
2000
300(J
I)00
2000
3(J00

2600
2700
2800
2S00
2C(fn

2700

Lihing «yes rife provided on c;ich circuit breaker and should be

!lie (mly ph<cc used Ior lifting. Iyo hloT LIFT WITH HOOKS

.A'I I'ACHED TO THE RACKI<sIG rstrECHAiNfSM ARMS as the

ireuit breaker )v«ight dist>il)ation is not suited for this method

;ind it « ill tilt >nd swing and be difficult u) maneuver.

shipping items shouhl be kept neatly in!'«lhef 1(') prevent tieing

»1>!iplaced. I he stot'age !>fee sho!>Id I') closed <!I I to Uniu)tho>'-

ized personnel to eliminate nuisance la<op«ring nr pilfering.

Circa>t bre;<kcrs should be, l<u)scfy c»vcr«d «ith dust covers

I'he:>sseinhly doors should be kept «fused and all (he rcmovr>-

ble covers kept in place If space heaters at'c tarnished in thc

;!sscinbly they should be en<.rgized f'rom a separate source

Consult thc schematic diagrams and wiring di igr;<ms f»r a log-

ical connection point and the voltage ind pn!«er f«(fuirements.

IF 'IHE SPA(.:E I I EATERS ARE NCIRISIALLY ENI;RC<IZED

f'Rolvf TI IE ASSEMBI Y ( ONTROL POKER I RAAS1!CJR,-

kIEJC CJPEs<'HE CONTROL POA'ER TRANSFO[(,)<IER

SECoNDARY c:ricCL(IT BrcEAKER, REMOVL'IIIE PRI-

MARY CL'RICENT LIMITII)ICJ I!LJSL'S AND iNSTAI.I, Ahl

uur OF SEr(VICE 1AC; BLI:ORE ENERC;IZrs!C TIIL
SPACE HEATFRS TO PREVENT BACK FEED 'I'O I IIE
kIAIb! B(JS T!IROO(rl I 'f IIE COS!TROI PON'LR 'I HAS'S-

I'ORM LR.

- 0'r)igf>ts;<re in pou»<ls;ind <ln nnt include skids or erat<.s. If no space he(gers arc instnged in the;issenibly and the area is

cnf(f a>id damp temporary h(suing shi>uld br. us«d. A«oid rreasy

s»>okc type i)f heaters as the high <.Ui'bon content snioke can re-

sult in carbon (feposits on insuhition th;>I can «au~« tracking riiuf

««cntual insulation failure.

B;>tteries and battery «har, ers, <«hcn furnished «ith tl>e as-

set»bly, shouhl be put on i,fickle charge Upon receipt.

INSTALLATION

IABl..ri 2—(.'fR(IUIT BREAKER WEIGHTS" Site Preparation

i. \'BREN'I'

),'I'N(i

I I!JUA

?(Ji'>t)A

ir I!I(!A

FCi-2

(SF')

s(J(3

s.st)

Ss0

VA D-2

I VACI.'(.'<sf)

530
550
N'A

Good site prep;ir;»ion is;ibsolut«ly nec«ss;iry tn elii»in;<te costly

:md time c<)nsu>i>inrgr inst;illation p><>I)ferns and ins«rc pr«pcr aud

>«fi;<bfe oft.r;>tiun»l'he:>saon)t)fy C:;U'«fully «»i»pare ihc plat)s

:u>d spa<'>l>c!(1!<)>1s «'1th ih('. <)u'. >on!«r:lr;>)< inrls prr) Yidcd in

!Urc theie are no disc>«pan«i«s:

Vr!< hi,,i!!:n prru!:!ls;U>d rto ii»l in«i»dr 0!ids <r!','I';<(I.'s,

:~'r!1 )r)!,>.I.'li'rl<."

I'I<)<)r <h;it>arel sill ii!r!<nil >!1« li»l( s,<iUJ !»"!br<if < if;ii!«Br'!i ri!U,!i«

!n!I)<>rtiinf .~r) ihe:iss('!!>hly «;in !)e i)inf)e! Iv v, ldr'd»f irr!In'0 rn

Ill(!it«

St()r '.ge Of Iridoat Eq!!Ip(t)ent

lt;x r r!1«!I )l»p(rs!»ble to !n'i!(>ll >ado»I .'r«'>t(!hgte'<r ull>nerf>t<tely

.r'< i'!'n r;«cise<i. ff ihe i<ss«nibly is t» be stored tor!my
ran!rth <)I time it sho»ld hc kept in a «I('an dry, ««ll ventih<i«d

ai(.',> i«ith !'>»>can tc>))pcr!>>ufc <lf,'>pproxfmi<tefy 70'F f,or)se

( (!!UU)l !Ui!s,i)UI 1/C, !O'««i'<Ud ~ r)iltlr!I <;<t)lr'r,f)r'!<Ut ",re,
ai>d;i«s«i»i!tv rr!!in(f Ir";ii>r!i>s I!<Uil(f »!i «.

Cuntinur)us h)rips uf rcintorcinrr r<)(f »r still<,l!!<ril «I«e! .II'i>l)d

,iny s1f>glc «()ndU(."l»l ni a !hi <:e f)J!Use j)»<««r «ii<«U>t sh\!!Iid

eliminated.



INSTRUCTION
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Aisle spar<, should bc:illow»d for in the front, back and on thc

< nds of the assembly tn open dnnrs, remove and turn circuit

bl'cakcrs, re<Bove <leer.'is cove<'s, walk and work,

switchgear be in»tailed on 1 concrete pad leveled tn s- I/16 inch

in any sqtlare yard and that steel channels be installed in the

pad for imchoring the sv:ltchg< ar. Scc Iigurcs 17 and lg

A minimuin nf 7 I'eet is required in thc front and 3 feet for the

hack and ends is nor<nally accept;ibl .

NOTE: A MINIMUM OF 'I'HREE f'EET IS ABSOLUTELY

NECESSARY ON THE RIGHT END PACING TIIE FRONT

OF 'I'HE LINE-UP F(IR DOOR CI.EARANCE TTI REMOVE

THE CIRCUIT BREAKERS. DO iNOT I<NSTALL IIAfTER-

IES IN TFIIS AREA.

Lo."al building codes may r«quire <nore space.

Ven1ilation should bc provided at all times so thc ambient tem-

perature around thc assembly dnes not cscccd 90'F, Clrim, dry

fi)tered air should he suppli»d.

Adcqilate lighting <md convenience outlets for hand tools should

be Iurnished fnr Ixsth thc front and back aisle spice.

A seven foot long aisle space should be poured in front nf the

mounting pad tlush with and Enishcd to the »arne tol»lane» as the

<nnunting pad. This level surface is ne<.cssary lor the cirruit

breaker lil't truck and inserting the circuit break»rs into tits hot-

<oui compartment.

Thc ivcight of a cmnplctc assembly with its breakers in pi:<ce

will depend on the number oi cells and «ircuit breai;ers. Ap-

prnxi<natc w<.ights of the individual Twn-High cells and the cir-

cuit breakers are given in Tabl<'s I and 2, page 1<3,

RECEIVING, HANDLING AND STORAGE. The circuit
breaker docs not transulitt impact-Inad to the found;ltion on

closing or interrupting and need not Lie considered, 'I'he coui-

hincd assembly aud circuit br»ak«r dead weight is all thar ne»d

be considered.

If control power battcrics;ind charger are used, «lear space for

the bnttery rack and charger <1ul»t be i<IInwcd, Typically the

charger olid battery mck arc niounted near Ihc cnd of the as-

sernbly that has tile m;iin circuit breaker

Consult thc customer dr;iwings for source nl'x>wer I'nr the bat-

tery charger and inter-cnnnection Kl the assembly.

Floor Brains should bc provirle(l to prevent water build up I'rnlu

broken nr leaking pipic».

TYPICAL FLOOR PLAN

36 —.

TOP BREAKER
CONDUIT AREA — - - — 9; —;,9 $

3 5

9
L...,['[
9

Sewer, <vater;hand steam lines shnuld he routed sn th<.y do not

pass over or near thc asscn1hly. Dripping liquids <nay dannrgc

the insulation and cause the switchgc'<r to fail.

Ample hend room nest h»:iliowcd f»ir nip»ntranc» or »sit < «n-

<lillt il<1d «<lnle h»nds.

NO1*E: 131!S PADS ANI) (.: 'III I"; I ERi'ilINAI IONS .r<.I(E

I
<'1R (P(1NNF(.. I'IONS '1»!D AfIE "O'I IN1'ENTIED TO

St.l!*I'i'/RT I IIE 131-'AD ',"I'.:I(,'l.l'I" <3F I ONG VI'RTICAL
(',< BI.E IDR(3I-'S

Fott<'«Iutior< (Fig<it«<5 17 g I <3)

BOTTOI<<3 BREAKER
COIqDUIT AREA--

6 0.75 DIA.
MOUNTII IG
HOLES

MOUINTII IG
Ci-IAI INEL
3 REO(!IFiEDI

'N'IROI
CO/! DUIT
rsRI;:A

t10<3

ri/ 5

fh» <,w<l«fl "c;<r nlilst h<.'llsiiill»d on;1 tl<it .<ii<1 I»vcl surf««c lo

pr«vent <Iislnr<ion .ind <! Sur» <liat lhc »i<cuit l<r'!kcrs nrill be

inter«hang»able in <ill,;ompaitmcnts. It !s rc«on»ncndcd <11»

ij
'<3 1

1

ALL DIMENSIONS IN INCHES

DO NOT USE FOR CONSTRUCTION

2,5 I

I-RONT

Figure [7
Floor Plan —Two.High Breaker Vertical Section,

20
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5-15kV VIETAL-CLAD
iNDOOR SWiTCHGEAR

SERiES 2

SHIM BETWEFl'I CHANNEL
AND BOTTOM OF SWITCH GEAR

AS REQUIRED TO LEVEL

;—WELD

I

—WELD OR BOLTI
I

/
P

T !
!

-/

>/2-i3 TAP IN

CHANNEL

{ (

COt JCRE7 E
CONCRETE

I

COt ICRETE

Figure 18
Sv<>fchg<)ar Mounting Ftoor Channols.

lf the ii>stallatior) is t(f h(.'1'i!«! i!I) 'lr) cxfs(fng co!1('!etc llo<if )I

is suggc»<cd that;i new tloor .< ith mounting t!hanncls hc in-

»all»d over ihe existing floor I he nc<v tloor!nu»t not »tend in

ir<»>t ol th»»«itchgc;» i»ore ttiai) 3 i>r it v'!ll pret»of ih)ck!r!g
<>I'he Sip(are D brc;il!er lift truck. An alternate would 1)e t<i ciit

ih<c ex!»»»g tli: ir io inst,'>ll Ihc ti',<nintin<„'h!in»el» iind th<.'i'i I'!1!

in th<'ii(v»f)ot» ic!t!> Onc <)t [fit.'I!'<!)y ef'i()xy s!)rf'ic)n'i f»;!!e"
<i.)!» .!vail!iblc;>nd rind the co!op!et» o)on»ting pi«I to the ie-
< 1i!!red !i ) I <':i

<i»i.'.'<)n,luits

should h: »(iibb»,I;> »toxin>»»i i'it inches:ibovc If»or
I vt.l 5» ili:ii tlicv if )»<n <)»<en<i »»o the Zero S»<f»c»cc<f ('ur-
,: >» I'r:»!,Ii>ri!ier». 'I lie, inihiif I )»<itin<I )1'i<iuid hc <»I!'!!(.-
ciliii(e»o tli:it tl>»r<',» .!>(> !)il h;ini ".il in!»i Ie<cnc" '6!(1<:ht'.

i t' 'iti(il< .!'l'l>c

;!'i 5!5!1(i i I 0A of ).'=".ii B»1b I <><

1 !) " '.. 'c'.:! i:.I:I 'll foo> '.. <i ":"»il '" I)

,!!<i!i»I;'': ilc UI ii .'»f ti»1<'.'" i> ><!s « 'p,»„f'!IU! U!'i hc
i!,

'<Vf)<.n m<ire than t<vo shipping sccliuns ar<.* involved car»!i>lfy
<ne;>sure the cianduit »pacinus:>nd cot>!pare u'ith thc cast»i>)er
drav!ings. Ciimufa[t<'<.'rr(ir in ci)nduit loc;![ti)ns m!!'<''et!i>i<'e

»tar(inn wi(h the center sf»pping scctii»i arid v:<irki!!« ton::!rd
c)the! c»d. II (tit.'a)ndi!!(5 at» t)<(iperly Ioc'>ted !t)s!;!11tl'>e c!>d

»hipping»»et ii)n fir»t !hat:illov, s th!) "!'c')!»»I »1'<n<.'t>cer'<bility

for'n»t'<!linn !nc;«fd!t»)nil »cctii!<!»,

Sv.eef) !hc p;<d:iic;! hei<!re in»[alliiig< se<-(i<)n»

ufo<» !h»»i»!)<in!s) it) f<f;icc hv c!a<i» <>< i<ill»! 5 iiV1)<!n [ht'!i»t
'cc!ion!» .ipl»i)xiinii I< in th» pr<.p'r pi »><ion ft)vcr;uiti>!he
ft»«I. place a .',<o:icross th» .<»»e»:f)>y .;ii<1 pr, iii!o ph«c ID()
':Ol 1'1;Y I)tf(f1< 1 L')')»''IIE '"I'f»tf.,'('Tf I'1'. 11()('>l(S <)i(.
("<'IVEfeS 1'i> ':i»diiit» !i; Ul<t '.;e in!he .ci!!.'i 'I d>» . <<t '»ns.
hc:»i< x (>! i ii'I><I !>!i:!I!c!'.t iit! It> ';tiitj,", ', I '.\!!!> li!i in 'i: Ic:ii-
<nt. ii«! !,'»,»ou:»»>i! .", ":.~ hv.vf <in «i" h, 1<el"s:!'i ';!c

; i' i'!at i!!'i! 1<.»!:,»I»;ic I

f 1 f i<!. <
'I 5 li ',1 Elf 1!I< ')S<, I < >') Ah!1') ',)E< 1'(!

S'.',':,'!.'!",<,ISI() I'! IU-. I'l(()l'I='R L.!»:L 1 I }3111<<)Rf:I'-
5 fat.l I"'< 1 EAL'll .'1=(:f f(3N.

lt .",',<i si)ippin»t'c!in>is;>re Ittri)>shed, i)>»[;!11 thc »»»[i(»1 Iiis!
Ihat,ill»«s di» n)i>st inancuterabifi(y fur the second section

:..".:.I c:iciii"!'.«n 1)".".r.'. »> telling ihc»".t Ii>"!,<11::;cl
I)>l»», 'I iiccc»'!ii'., '>ct«c<:t> ch!ini)<'ls i>i1«l '., <« 1 > "t»>i

VI(e!'«

'fu)<'!:- <![ion, hi)1! <[ [n Ih<', pre<'i()<i»fy ii)»t!!11»d»c(»ion<':i
lie[i)re pro<.'»»<finn. II !hc, »(.'»lions:fn n<n fit vn!igl) to(!ether.
pr) t )pc[her. DO N(DT r)TTEX(PT TO Pl.:1 L SEC'f'fOfJS I'0-
GETHER ~Vrrrr rHE HAfrL)«'Af(E.
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SEP<lES 2

INSTRUCTION
V<A(>IUAL 6055. t

Move ill thc shipping sections into phicc;<nd bolt together he-

i»re attempting [n bolt <>r ncfd to the «lu!nncl sills or installing

the horiao»tal main bus.

After all !lie?«ctiiins ar<.'evel 't>nil fail!cd togcthcr.;igi>in check
that all shipping s«ctions arc in !heir n>rrcc( position [)or thc j»f)

drasvings, If!hcy;ire, iv< hl »r h<>lt thc snit< hgciir tc> the p;>i! It

hiilted. I.'2-13 Ia?Its should he usi:d.

'I'HE IvlAIN BIJS AT THE SHIPI'EIG BREAKS SII(JULIA

ONI Y I3E INS'IALLED Af:TER THF. SHIPI'ING SLCTIONS

ARE SECL>REI >'NCHORL'D ['hJ PL„><CF.:'<NI) iNO ADL?I-

'I'IONAL MOVE.'vIEN'I" »VI!.I. IJL IvlADE 'I'(') 11[E
5E>4[BI.Y

Rctnove each «irciii( bieuker tro!» its «iunp;<itt»ent. ()pen thc

, huucrs and check that it»I)>essions !rom maii! (fisc»nn<cts ex-

!< nd tuck a i»ininium <!I I i ' frnn> tnin( «<Igc i>n e!«hh:ir
Check that gn)un(J sh<>e!<hives tra«ks on l)Teuker gr»»!id hits

T)0 NOT F !RCE « IRC(JIT BREAKERS liMTO ("ff[CGI I

JJREAKJ=.R C OIv(PAR'I'Vtf'.NTS. C()I IPARTivIEiN I'C><'I INCi

JNTERLOCKS PREVEN"I'bi'SER11'.sG CIR(. I!IT
JJREAK[.:ID IN TO INC()RRECT (.'fii.l,.

(VI[I>dr;te thc dr!tv'oil( «<'il'itl»J f>ov-'<.'r tils<.'f:>n'et;u>d the

lrin<>iit .<>It;tlic transii!rrncr dr!<vei;i»d o>b:, ri<;heir»per.
t)on ( it< ck tll lt h! !aft« i<>!ill<i <>I?< l't< ! i'>!<if?I r! ai'Id

rhat. tli<! pri:>< try".<t>d sec»nil;in «<i!i(a«t > t>!c!>u!k>»l''» < ',)<':rik

'I'he bus l>ur «a[casions for thc shippin< br<'.;>ks;>r«ship[?cd nith

II><.'>1>s<'«ll:llieo>ls >(et»s.

Rc!1>c>ve t he i»aii> l>iis c<>vers;i!id thc i<>inii. able ins!!I!tin
'~!o[s.Ir>'!ii!Il i)!>e f'>l>as< at. a ti>1><. bv alai!<>I'hi<>!>uh if>< bi!a

barriers:»iii l«i>sais bi)l<ing the iui; ii<>ll!;<I h<ls to th<) v<'I'i>«il

bus, DO N(JT IJI?NI) CJR I'()Rf.'f-'I! IE l3US 'TO 'IAKE
I I lfS (Oh<XLC I l()N. The tl)r>ugh hi>shih>gs:in(! t I'!e cl i«i<led

ll>sill'tt Iltg )!<<l"I<.'c <T>ay he io<)sell«<1 tl »c< «s.".>i y. f )i<'>'i!ive

".>(lie!cut »fat>rance;>!id;>illus[!»cnt !o n)ake iip i<ir i>!in )r

ficl<J:»is.:>Jig»><>en[ <ii'l>ippi<!g section.'. Ti<g<l)tc(t thc hof!s
i>oldii!g [lie bus h:>i joints otily;ii'ter;<JI thi«e bl>s I!ars;<ic!i>
plai e <n!I lit pr<ll?e«ly 1(se a turqt>e <!, rei>ch t > ins!i;c biifts

:ire tiiht<.ned ir>;iccoid;ince nitl> T;ii)le 5, p,ige '!,1>ist;<Ikt-
"i in ot'sset»hiv

C linn«< [ !lie griuiiid hi!s,pla «;ii «i<«I> shipping sc«ci<>i> R<u»c<.c

[h» bar<in:<ie;!r«l T><>?I(i<>n (he splice pi!ite;inc! ti<!ht«n!uirdi((<re

on I',<l(h cf><fs.

Thc bits '<nd cil«>!it i)re;iki)is should be Hi Pi>t (cstial <ir R«s:st-

;incc tested as:in;iss<u»hl) bcl<>rc thc esteinal fn!«er «»nnec-

t!oils .'><e»>ade.

J.IGHTNING ARRESTERS (if pf >nldedl ARE ylOT ( ON-
NEC'I'ED AT I HE [AC'I'(JRY

<VJTFJDRA(V I!Ii' (JNTI',(lI I?(J((i.R I RANSI (JIL< II'.l0

DPA(VER, Tiff; V(aL f AGI TRANSI ORNIL'R I')RA(VT:R

)~,'D L3I<A(V()L'T fcl.'SF <)f(A(VI)R (it Br<co! le<i'I [3LJ (3[.1:.
Ill-I'OT!:JIF Ri SIS I AN('I: I'I'STJ'. (L

Disc<>nnect tii'a<urn;il so»r e iit us«dl Ir<>n; the «p<«e h<s»<!<i

,<tlcl i'<<",i'i»i>«! tll<'.!>lice:)c'<ters !o !hell'l >gin<>I 'ni',<'i (l<)ri.

Pl!<«<.'!tll )I !hc «ircuit b!e;!hers >n their pro[sar «ir«!>it hn.';<her

<'oii>p!ii'tl)!cats ir! !<1«'. :fin ii(c positic>n, «I>ar c !hei! sp! in«~ iiai-

nu!igy '1!>d «h>se i>1 !»ciu!s i?( (11<.'!1,!!!>!a!pl>sf!bi>!tot) o» «;i< I) «ir-

cuit lii«;<I;cr,

I HE < if[()I,'4 D BUS > I(':S J'3I: Cc)NNE(.Tf: I'>
I ()R

I'ROPER <")PIJR!<,'I'ION !)O'<F1 A'>'ING, I .'STI',I,'I,ll N I;A.

[ION ANI) I'I-.RS()4";:I:I,SAI'E TV

i!>«, i„!<'ii".,:. n:I:.i!i.'i„<cl?Ii)1 't<>f !cc:»<ur«t><i<l 'lt "II I<11!

«li pie<: >u'l<»n!!,! i"ci tiiii:ii';. i'i>!>I> <!><i !i !!i
!a'."">!I!!,<Ii 'li i* It'i'.:I!'i 'tl!: tv<!. i I:>I''>i>

aloe.! <u'> a;< a<l, I! < '!p ':u!»iil «ii, <l<t,<'«I li>u> <i;i)'!>t

e
CAUTION

r

VA(.'('(! < I C!R('I'I'I'3RF:.Ar I;RS .VI [. S I l(fi

LOSl.i3 'A il li..i: PERI (">R;:,I!N(ii HI-
!'i) I I:.NJIAI i I:S'[5 ii) I I!.',JINA! I-.' <) SI
'i I i t( <

t
',>! < i ',

< > N

<.'JR< i f[ !!"[;.>i)f)>'( ',I s'I'>f i<!R
i'.'< t I 5 .

';t!i ill ><»)'..<i? «><I .< >iiiiil p<nser .ir ui!,I« .ii:!i!i;:st

ri:".< h 'lr 'Ifi> bic:Ik<)i ill!() ttl'<iii!i<!ct<'d p<>\It><»! <if fts )c-
,fv!ct!' >I«;>kcI '<u>lf)i'if!i»<.'n[;ln<l ohvervc tf'lc ip«!';)[>»t; <>t thc

.",,<>u!><J «<ill!!lets. 't>tt«!s, "«'.'<>»d.'<ry <'o»tl'<')I pi><ver pfil'<;>tnl

<lisc(>nnc«t I)nsiti»n bit«h <>pciati»n.

lv< 'I'i I i"''lt 'i'>>(<i> 'tcr 'I c! >ill> u>~i»i ir'i i '' 'i II<'I

I«:: t'i)»c I'<'!i ".i> ': st '>~ nit!> '>«: ln "<lib i<i<<i< '[< i<'~ I'<
I'I,'i'it(i<

i<!i>t i)ip ivi!1 «>,n<.'<,'li'i<!)I<,'<.'sutta.

R<'s>. t;ll>ce inc!i<a!<e>T>cl>ts sl?<i!i!Cf !>e !1>iid«n'i(h Ii i'>1<>!»>'l >< el'i

J(gf(J <)r .«(J(J vill[ lnl'<>ge< ivith sll(i!<.!cnt s<. '>Ie i 'iu)ge to I e,'><I 'lt

l«!is[ -:?0 n)«gob<us oi> the scale h<'!ore tt indicates i!>ill>)t)?
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Scc la!iles ( (<s 4 lol !1o>'flltd 1cst «aloes Ior iry, «I»!<I). new!!5-

«mhlies. Field high-p<)t«ntial tes(s ar» nu>de!>t 75% i)t 1;<»tory

i<st «el(ages in;t«c<>rdance «ith ANSI st;<ndards.

Il sat isfact<iry r»suits are ni)t »ntaincd the trouble should h» fo-

e <tcd. «»(fee>cd and thc t«st > «fun, bcfori. p> oceed>n>(.

I'hc assembly should no«'c rc«dy for connecting !Iie pr>«er

c;>bi<)s. ground « tres, «stern;il «irtng< >iud I>;<tt»>) i<i supplied),

Field Test Levels

'I >hie 3

i)NE SIINLTE HIOlf-PO'I f:,N'I IAL I
f'.S'I'"

ASSEXIBI.<'!

ATI-,D FA( TORY IIELD
)1AXII<IUSI 'TEST TEST
V()f,'TA(ii=. VOI.'IA()E VOI TAGE

(>I'

s. "LV
I ')k V

thh V

36k v

AC DC

I lkV 2()kV
')'."kV .".)I'V
''1 V (g! V

'll h'<>I!Gg<,". Ar«()0Hz R!<)S Symin«tric;il

1'.ihlc i

PRI).IARY INSI.!!.ATION
itES ISTANCE VIEASUI( I.'I

LL4TS"'s)')!

) I BliY

RA I'i.- D

)I AX I Sf I!<NI

VOI

I',>,(if".'l'XII3ER

OF ) IINI)IU>VI

CONNECTED ACL LP IABLE
(. IR(.'L'IT

.hS)I;>)IPif.')'tftf.".><

V.f:.RS f(ESIS TANC E

I !il V 3() ivlcgo!>»is
<h' cg <!I > < os

1-3 h I<C u ( I I1 I I 15

5() X'fceofu'>s

"!1 ", i<i.!«Iil Its

h I <!!„'o!1!1'Is

.'.!I ':i<a <»< «<c«!i,<>c n!,<d< i I>a «" '.» I;!ui(c '. ~ I) nh,i c !<i

'i'I„!<u

'1l 1st tl(3

hll l)us «i!hin!hc .«it(.hgc;ir!s ph;<scil A-13-('»f't to i i ht. !<!p

ti> hi)ttinn;inil fr»n!!ii hack «:hcn «i«wing thc asscn>bl) I'i'oin

thc front (!lie circuit hrc;iker ci)n1partn>cnt side) pef NENIA

't mdards, Il lor any reason bus must b» phased di(Tcrcnt th!i<l

noted;thove, the [)hase will he id»ntit!»d nn the bus «ith a

label.

It'he incomii)g m:>in f>ower s<a>tc» c'thles;ire c<)nn»ct»d to

pro( ide the proper ph;!se r<it;<(ion it »limin;itcs I'cciler phase si-
ta!i(>n problcnis and rcconn<.cting ol in<a«ring or relaying that

i»pen(is on prop»r phase r<itation for»pcr;itii)n,

Indi«idu il I'e<.'der c!hlcs c'm hc rung ou! and tagg»d before con-

necting to th» hus pais which «ill;>ssist in k<teping the com-

f)let» s)'stun) >I) the pn)pct'l>asc f<)ti>t!on,

ASSEJvff3I.IES TIFAT HAVE TWO SOI:It('.ES Ol. )IAIN
P(N'ER AND TFIAT CAN BE Sf,'PPI.IFD I'ROM I-"ITHER

SOURCE OR Ff(ONI BO'I II SOURCES IN 1'ARALLF:.,I.,

THRL! A 'I'l1. BREAKER hff. ST HAVE BOT'H SOL!I,'CES

COW!PARED AND HAVF. NOT ONI.Y 'I HE PROPER
PI IASF. P((3TG ION BU"I '!'HE SA>s fl AF3SOLU I'I.-: PHASL
</EGO VOI:IAOE DIFFERE'N( E) ON THE!iA)IE f'HAS!...

Cable Connections

I!itr')>c c!<re shr)<>Id bc take)> «'hcn ni!Iklllu ilp <ill t'upi's iif c!-
i)l(.'cr<uin;)ti<ins as thc 5<!»»»s'I'ui »lier» (ion ol the electrical
dtstribution syst«m «ill dcp(.nd <in i,ucccsslul tciniinaticins.
hvoi<f sh;>rp!urns. «<Igcs ill «.'me! s in»ricr t<! prc«cnt cl;trna c

1» tlie c!<Ill» install 1!ion. 1:olio« !hc cat>I« l>1(inul;i<.'tu!'<.I' r<'.c-

c i)ln>cnd!!t>ons I!'>r nu>iil!1un1 bc!'<il>i>n»n:i>ls, I hcsc !>>a!<sic-

<!i)ns «'ill c;irT I! )>>i !i>;i<i»1'!1('t<ircr >»»>ni>n»t;«.>urer.

The I>'I<'<st c<'II»I!><>n n>e!hod II)> c<i»!Ic<'i»1a< I)«<' r ' )i<s <<I

il>cu! I c ld ''!!»1'la<."u ',5 tls «s'!I «'ild''less <)> c('<i>f)ress<»n

;ibf<, 1<i)!s I ii!Io«: t lie .;!blc !»<nu>act>i>or s in)! <u< tion!:,

l<ir n»:king!hc >«r>'.»na!><!t>s t<>r «:>, h t,i)('t p<>(<'er .:;>1>fc.

f !<!r ! I lc '< >lc s(ii ')ac!><) os I!!i''e f>c«» !!)!!(I<.'I('vslu>ll l<l b

ll (!i '< d ! d< '.c!>b«<l h< Io'< Pl !<'C 3( !1( I II'L
<

'Ii! t I I

h '
>

I!�

!'r '
I 1 1 I .i!c!! ', I><I !I i" !i 1 !!s .» > d ::"!h < ! i!I'!d f I

'' !i <.'. t > I
'! .<) < )-

' a ;..i '. :< i:!I ,c c:i: <'. d ii 1 !I i < ir i > r g !>
's. r :ih ;< 1' . 'h «* I i ':r»

'>''1 ~!' I '"'"'><I:' 'i>c ''! ''< '
I

:.<<,'t,,i '( !!,( !Il if '!,!, !:io(* ', '< '' I'!a!! !!<;!<!:<> >»(I

'i <
'' ',!>

< >,>>i i ~,P ',f 'j: !< <ti,>:"I ~ !,!( 'f

;<).,I;.'w '«i< j kl !p ><i "! L!! !<us .<»!,kr»»><,;>:.d;<I!I(,!>~

!!I,'it><)l'!,
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10'Rf)I lE—I'OOT PC!U4'DS

E301 T SAE f>2)

S I EEL !To!.;TSI3

I;0- ~II

St'16-15

SAE ~S

STEFI. IIQLTS.'

10

'0

'-''r she't-mt;t;>I joints;ind 1'I..tg 'r>russ Iu~'s.

-'or electrical .»nnectit>ns, copper i)r;ilumninu.

FILL VOIDS VVITH

SCQTCHFIL
'UTTY

1 LAYFR SCQTCH
=!3 SEMI-

CONDUCTOR
TAPF

OVERLAP v13QC
At<ID -"22 TAPES

OVER BUS It>SL>LATION;
I '/z INCHES - 5 KV,

2 INCHES -!5KV.

T(vo lav rs of Scotch Br;(nd 4'2) t(!pe;irc to he «ppfied next and

estendedl up «vcr the /'!30C tape fn (ill directions. The tape

f>i>d i)the>'t>Sul,'>ting A'iah.'t'iufs fur cun>Pletinfl ttleSe fi(.'lrl

(f)nt>ections ire not num>ull) supplied»1th the slvitchgem;

Pottleeds

Tph n potheads or tcrfninatorl:ire supplied ff)r tern)inatina

povver cahlcs, the custonlef sho'i!Id t'ollovv !he pothead nun(f-

I:fcturer's iastructi(iiis for termin;iting the c:ihles in !hose
ifevices. I'he hus side is i!ot tap(.'d to facilitate installation oi the

fn>veer cahles. After the c!>hles have been m»di'p, >nsu!(>tc thc

pothc;id to hus -onncctions p(.r thc instructions previousll

described I'or insulutin«<;ihle lugts

Flexible Connectors

Occt>sin>>;illy. flexible <.onnectors ar<, pro<i<led lor relic; in>, the

str iin (>n insul Jtors (< hei! the s>vitchftenr is connected to;1!rans-
for>ner. Fllchc ci)nnectoll also B>cilitate the ctvnncctiims het(veen

e<ff>ipf)>cnt supplied I'ron> v;irious I'acilitics. Flexible (tnuiectors
:>s(.'d f()r thcsc applications must he tap(d to provide aiiequ;1!e i>1

lufation. The iapinLt instnit:ti(nis discuss«d under c;!hlc ctu>nec-

!ions sffoufd he I'oflolvcd.

START UP

HEFGRki 'I IIE !vfAIN SOURCE 0! PO'>VER IS CON:-

NECTED TA I'HE ASSFIvfHI Y. A 'nIOROLiGH PRI-
START UP NQ VOLTACE ( HFCK SHC>t>1.13 RE SIAF>E.

CQTCH .".130C
!APE;

2 LAYERS - 5 KV
-'LAYERS - 15 KV.

I:.ve!5 ct>!1>pfiftnlcn!, should hc <:it.!!uirit'.d ouf. «Il lt>ose Riff!x,

!rtols «nd nii cell(if>e»us constnic!iiin !fonts;ind Iit!Cr sh q>lt! h„

feinovc.tl.

tl>OTC:
'!3 SEMI-C(31 IDUC1OR

TAPE g!UST TOUCH
BUS OR TERIA!>NALS

AT LEAST Of'IE PLACL.
IT SHOULD 'IQT
OVERL'I'L!S

t"3R Cta S!.E
!NSULAT>tON

All thc;11a>>1 hus ct» crs;>nd;ff>l'tthtlf I'4(sf!Crs t)i c(tltcf s '! h1ch

't f<.,ein!v<'d duf>fit !Alt!ill it!i)>1 sl'1()!>Id he .f>i>t in I>!acc

!hi. c;!!tie c(f:»!>:(rffn('f>t It;«k t t>vi ri il>ttffftf tie i»s!:ilft (I

I'lle h;1!!Crl cll;ir tcr .ti>d lt;ittci » ~ . it t,»t)il) .ho;tl(I 5:)i>i!: "ti t!

iit!he ~<t u h'e!r cou!tol hus ncr!he it:,I; r .Ii.i<t, mes

I I it;
!

t,'ER! AP:! tQC

. ': ' '; '1 .t', !I

, It: 'i ''t t'

t'fvtlifit'. <,'.'!;il a.'t! '*i >ttffltl l":f '!l ' if',1:,ie; I:li!"t
,f I . ft 't if ..f1.!f tt t,') f

! >I *i" 'I: !I »!«.! f!,1'." !t."':,uti! ".!! !t!':,1!!"'::r".t lf!
"Llt.'t';ir

tftriiv-ei ~ !1 )11 (I '":.'!1'hi'. "l 1'!Et t aivl1: tii! >I)

,'irg; F

fAL F.L/!SPED

I igure Ie
Tarmir.at Insutat!on, High Voltage Cab!eat
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i he I)r;«..>ut V<>itagc Transt'nimers sr)auld h>ve theit cur-

!e;it li:niti«a I'«ses in I>lace. II(iT the clr;«ver shoukl he in

<11<'. v'itljcli';<>vr> p<)sit><)J>.

>.II the circuit brcaki.rs should be ir> their crnnparin>ents and in

jh<.'cvt <hsc««<3<et pos)tint>.

< 1 »NI>r."I .z Tt'.Mr'oR.~re Y sot<lect:. OF I. <)a:vnLT 4('E
!'O)Vl R IO THF. STRATI<)N (RY SECOND;<,RY C()N-

t '<( T ()I( [Ill''()N'I R()l.. I'()XYER Tre:ANSI>OIe),It<re OR
I.()t,r(..WL POIN f'. (CONSL'L l 'f'I IE ( LISTO<>IEI(

S('lrf->I VTIC'XI) t(IRINCi I')I:><C'feAM.) OPEN THE
SECANf) (RY Ittel;.).kER .>«N f) REMOVE THE PRIM sRY
f'L SES.

Rack i>ne < ircuit breaker .<t a time into the connected position

,>»d electr>c'.>ll)'rose and <<pen v ith thc door m<>uritcd circiiit
. ic;<ker (.;»)>rot >v.itch. Open the circuit hre;ik<:r hy "birn)ping"

rhe co«t u ia >f rach pr<>tectiv<'. rehire. Reset the taructs;>fter <'.ach

ol>e

1'>it�

>nn,

1":I« 1 ri<. all> »pemie l r< >rn rerii(>te «,'.

intr<�

>I Inc <t i< a>s, <'h<eck ren)nte
<1'< I«.'«tin>'1 lie'tits ejc.

< )p",.mtc;tll cl<.etrical fntcrlockh>g, tr'(i<1s ter sclierues, l<>e I'ut rc-

kiys a«d (ither control I'uiicti()ns 10 >Jlstiie f)r'oper operation.

reEX1OVE THI. Tr;l>IP()R,,'sfe'>'OL>RC F OF LC)W VOLT.
.(C;E P()M'FR .HAND M:xVE I'HF. I'ErexMNE<NT CONNED.
1'ION ()f. L.()(Y VC)LT.'((iE P()KLIe. IeA(:K:NLI, (:.IR( L'lT

life Es>VI'.IeS IN'I'() THEIR CONNECTED I'OSI f ION IN-

Sf..RT Tl IE DR:>'>VOI."I'::()N I R()L PA%VI: R I'Ie;><NS-

FOIe)IER, r)reAKVOU I')L'SES, v><NL) I')14<,6'Oti'I'C)LT-
,'>(ir: TR <<NSI>OR,'>IEI(S INT() Till C)f'F re:%1 I: Pt')SITION

r<st <1<u'trr>) ti'ip ~<>rt'>uc i> 1<v:<il>ihle <it hrc<ikcr termini<Is in

each cot«pi) rtii><'nl

Encr:inc incomina hit!h v<>lt;>r:c circ«it(s).

(.'lose hre;ikcrs t(> initiate service.

In!SPECTION AND MAINTENANCE

lnspecti«n and niaintci)ance; h<)uld hc pcrf<>r)«err:>J> the htcsis
ul'pen>tingconditions and cxpc>'re«re, J>h<tolr»;<I op r:>tron

ot'26
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cnnditinus may rcq>)irc iminedi:ite;iction whi)e rcgu)arly
»chedulcd h)hpcctiun;)Ad mnintcn>nce»il) depend on (vhcn

'Johvn-th>)e caA he tn)erat<,d i>nd <)u'>J)C)cd personnel ai'c

available !JAI'ortunatcly "dovvn.tin>e" is usually only availa-

h)c at night, ((»ccken«s or )u>lidays so maintenance 11)ust bc

properly plai>ned a>id h'\ h<",dull»d '<v<.'ll ii»dv1ncc.

Read (hl." r.'n(ries in th<'inspecli<>n and Avaintcnance log hook to

i)elp deter!nine the »<irk lo hc d<)nc, retilacen>tn)t p;>rts avail'ihle

;in« to cstinl<itc thc down-tjn>c";<A<1 pcrs<u'>Aci ) c()ujrc<J. Do nut

rush;ind (akc anne<:eh>u!<ry short cuts or by-p:iss good afcty

p'i(:tice',< hccaiihe ol J)oor plaA<>ii>g.

j<NSPECST)ON AND >hvjA))hi f f jh>>><'NCE SH()ULD ONLY ISL!

DONE %V!TH T HL'AI)h SOI iRCE'SOURC1::S OF I O>»VLR

f)ISC'1)WNEC"I ED AND I.OC'JhED CJPEN 4Y)TH A ~VORK

LOC'K }3E AL'SO).U'I'ELY S(JRE THERE )S Y'0 BACJ<

FFEE) ')'HR)f ANY j>FED).'R CIRCUIT. GRO)JND THE
.'v)AJN >< ND FEEE)EJ( CIRCUJ'JS f)EFORE IY)UC).j)YiO<

TJME %)AJN lk)JS, )j(JS PA!)S OR !'Jtjjh)ARY C'OhlTAC')S.

Main BUs Compartment

f(cn)ove ihe co<»ers I!S)n> ci>ch n)ain hus comp><rtmcnt:md in-

spcc( th<.'i>s k>rs, Din!>»>ry»coi)tilct hi)pf)uris 'u1d thc insulating

h."<rricrs:>nd thru l>ushings All ii>suhttiun hhuujd hc ch)at1 A ith

no Jndjci>(ion uf c><rh)n depo ith.

1 rack paths or "(rc<>in " iiulic;ite;irc;ih i>l high hiiltiigc h(!Css

<Ad inhul >(i<>n i)uteri<>r;>tion. All;i cd insulation;h«uld he ri.-

pk)ccd i>!in)(di.'uci'' <>r sc))('<lu)cd li)i icph>ceil><'nt dur>i>)» ihc

next hchcduh d !Aai<'»CA'>u>ce <jcj)en(ling i>n th!''(,'rity i)t'h<

< I <.'<."»'(i<ui)»»n.

Rcmove the insulating ho!>ts to»n (lie prin>ary con(acth;)nd
check 1he ho)th t<)r pr<ip.r ti»»htncss Sec f <hie S, page '4 Jor

j>o)p(> ton!uc. Slig)u lihe<!1(i> <t>on i)r i;trnisJi <it the .hit(cr PI;>tc

ih in)rn>;1);in« ot!,>» c<~A!(.rn. S<,'.vere <lihci»hir;iti<>n «! d>e hil('er

;>h>ie ih!>n A1«>c>il)on >I!!n >!upi'i'>p(.'r )r huh»<. '()Ai;<ct .)!ui i>v<.'!-

!i<'ii(nlg». Clc;in ihc dlhr.<ll!>r»lti«A Jo il» !h<. C<»!1L'i(t hurtiufcs !I

!I»c h>»h »:>1,!Ad p:iii;;irh . <)ii!;ict

t;..>(»im<!!a!::,!I,;I -c»;,>)i,)!:r;!.».in!!: I <1«!!!:.:A» vi ..!A i!iv

i'ih ..'r !hi! d»!>1>ic> i)>'J.!<Ch ( >»I 11()h 'hc»!p .".'.:>) >i»»i)>

..o i!k!»»»< .> >it><.' >>i!;»I ': iih>ni'I hii!!'«'i!'!I>ti!i('h:it 'p ir .»'<'I

'<» "h!h<.' <!!!'l(.""., iiii »j !A 1 >f!!>»1'i 'i!)c»)l>»II"..<«<a <ii'!tl'!i'> .<Al:II" I

, „t .:,;:.I,d;.><;iil ., <i,<r h»;»>.<;::!:')!r i:!,i!c

Cable Cornpart(nent

J»s)'hect (h<.'o:!d connectors, st:>r>d-<>Ef it>sujutors, 1'Iri;n;iry

con(l)ct suJ)por(s and a)l u«e»h ihle c:ih)e tern>inationh '«)

indic;>tion r>t'i>su!ation d(>ter>oratu!n.

Rc)11ohe ihi! !Ahul:i(ing hoi)Lh !ruin the primary con(;)cts,'<n(j
check J(>r dih<a))oiation ai)d holt t>ghtci>csh. (. Ic>>r> ih<.'i!ver
p)a(cd contact surfaces if accessary':>nd tigliten in iicc<inhince

with 1'ihlc 5, p;ige 24.

'v';icuum each r<>mp;inn>!.n( and <vipe oft;dl inhuhiti(m, J(cj)ii)(e
ihe insul;>t)ng )x«)ts:u>d ihe renn)v;!h)e hack c<>vcrh.

Drawout Controi Power Tranatormer Compartment

Nit)>dra(v the dr)>!vcr io t)ic )ul)y 1< ithdrau position. Inspect thc

u>oving and stationary primar< and sec<ind;<ry contacth;uid the

stu(ic < round conn>cts. All c<mtacts should he free ol burning «r

pitting marl's and ol';iny build up (>f rcahc ur di<'t.;md hli<iuht

have brig»h( shiny iireah ',,here the 'ont;icts )>ave been iri,ide

('lean the con(ac( hurt;iccs:ind rcmove uny huii)ing (»r pitting
n>)r'I;s, Both thc suit!AA(>ry prinl'>ry u>u) seen!>d*'<ry contiicth h;ivc

adj(Lh(able cu»>pression spriAgs that can hc;idjusted If Access;>ry

(o inure»isc co<it!<et pr<»ssurc.

Rcmove thc cu> re<it in))it!Ag fuses:<t>d !Aspect thc t'i!he i lip;>i)d

fuse contact surf:iccs. (.:lean if n-cchS;iry. Inspect >he (!ontr<)j

Po»er tru)sformcr for indic;>tion iil inhuhuion deic>ior i>ii>n,

Tighten;!I! Juird(viirc including thc sc< on«a< y ci>ni;>ct wiring tcr.
in>A(!is.

» <cuuu> th<.'i)!11part>BCAI;nld dri>(<'('>" <B>d»'>pc (')11 tlte >Ah!A)l>ti'.>A

;>nd c<)ntrol po( *i tn>nhfi)i>ner !.ith A «)!an diy hlnih

I.,i htly luhri<-ate il>e rn<» ing pron»;ry:.>Ad hccondiry c<»»t!>('ts

h<'>th Si[uarc D < ont;<ct 1>r<a>!>c u)'JC."- 'C>l . D() N(J t !'SI', h;O.

OX!DE,,<ILTAL).JC PAR I'ICI.L OR L( Iy',: .'SIVI=RAI 1 '. RJ:.

(iREAS)iS. DO NOT Cjl 'I CJRI-.ASH ()N I'h'S(:J.<<<I')ON f)R
C)N 'I'Jjf'. CON'I'J»OL PRO'ER I R,>i<NSI!(>R>«I'lh,

IA'»lieu> <!> 'i>J<lcd»;!h»! .!!'I;u h!Ciik»:i'.!:»I;ii! '!'I s I.

!n i''>i'!i«p '>»'('I.!!!:ii»(cj>I:<h('hv ui! <'>u !!!»'!>i!!")': '».'h

i » L I 1<' '» c i I e !!i » c i i ri < h c v !!h <! i !»!»,' !!»' l '<! i I I i I a! I

I!c"I!<ii> I(Id !<1!!iii!<'l>,'i>)v('h . »<>«>lvi» <I

Drav»<otjt Vojtst<je T<"ln'or>11er Coil)!";ai')t>let'i't

ii<.'oui< ~ I('i>» il<!><!l!>!!iv<11 I»> . c!);<»Se auh!1, l)»«cr» '.'>!, ctc
u !1»c <>1 i lii('ichuliit><iii v Iih .> .';>I) «1<>11i Repl "«'.'<ie

if'ihuhiilfl!'»a<>i(;!A<1

i)>e i"!»A!(<it'llc

'!!I'>d!'i" !h<!»I!'!!»Ci'(iii1c;!!Ily v»»thdra>! ri fl«'»!!>r>A, I!;,["!».'!
the n)!»i!>»'in(j ht;!tion!i!Tv prini.lrh';i>i(1 hi»('i>l)d,'lls'li!>i,><'ts;Ii)!1
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::If .!a(!<!"found fonta«ts..h)J «outa«I.'1 hhnuld be fr<.'e <>I'»!rn-

»>g o<'«1'I!Ag»>a>'ks af>d of .'»>y i>u[ifl up oi gre'>she o('l!ft, .'>Ad

shou!<1 i!ave bright sh»>y areas «h«re the «nnt;<«fs hav» bccn

»>AJ». ('1«;n the cont:(ct h<>rt;!ccs:<n<l !en!Ov«;»!) burning or

pining markh. 1he st:>tionary prim:>ry «<mta«th!>Av< 1«)just>h!e
'. O»>press> 1A springs [hat «an he;»ljusted if necessary <o in"

, f«ase «<lute>ct pfesh»1'c.

lee»»«< (i>e «»rrf»t 1»;»[!nu [»ses I!nd 1»spe«! (I>e i»he «hp

::!!J.'<.se «on'.a«( s»l'!;1:es. [. 1<'[»1 >1 n<'«e<h»}'. Itlspe«t the

<oi[;<1!e t!;<»h!'<>r!»e< I'or ir<di«;(tion ol i»su][>ti.»> <Je«.riora-

U<)n (!e'!A a]l ht(!'d>s'!fc l[><«fud>1!a the secondarv «o»1;»:I

vv > f 1 A A 1 e!n» f»<!s

'> '»1!»1 (he «o!»p!!'[»1»A(;!Ad Jf'(v«ef:)nd u'(pe ott tl'!e >»su.

k!(»)n,!(>d hi)lt;<"f t<anslofmc! >v!!11a «lc'tn d! 1 cloth.

1 !"htlh A(ilr»'!ate',he»H)">(1'< p!!['!»I!'v an!1 )e<(lnd(1!<f c<'»1"

ta«th "'!>h S.l»a!') «<»1t;<ct grease =.P)( -7'0] or e<J»1<[

I)() h."IT I'['. h'0 ()XJL)E. SJEI -YL[.JC P:hRflELJL <')1(

L()}[' I'hlJ)I.R:«'1 L RE (<f(E3WSJ-:S. L)U h'()T (JL!T

( R]:,XS[: i)N [NS[ J.:h) l()h) ()R ()h')li! VC)J T,h(,L

!1':hh'Sl <!RhiL'R

Repk<«e (he «»rren( li!»[t!ng h(seh, DL'I'eave th«dr«<er in the

<1!hdran n posi[inn»ntii all inhpe«tinn:<nd !»:!int.nance ih

. » r>pl etc J.

Ora<A)out Fuse Compartment (lf Supplied)

Kith<fr:>hv the dra(vcr tn thc (»)Jy v.ithdra)vn p)sit!on. ]nspe«t

!!>c n>oh <ng .»«] h[:>ti<mary linc and l<>ad con«;«th:!nd the st;!ti«

rou!«I '< nl;(vts. All «<»>Iachh hi>o»ld hc t'rce nl'»rn!ng <>r pit-

'!ne fld;!ny buildup ol gre;>he or Jir[.;<Ad should h«he hr<ght

.!>!»1 (Ir«as <<'hef« the <o'At'1«ts h:Ivc f)een n>a Je. C !Can [!1»h<)n-

!(<«f .'f t((c< 5:<AJ Ie»>ov<. »f!1 hu(ning or p)itiflg m>fl'h fh<!

;[.<[io.>;<ry line;(nd load (inta«[s have (<djus[;>h)e compression

hf)!»>gs (h:<t «'1<n hc ad!us[»<] Il a?)soh!tcly ne<!«shar<c

R«fno« .'IE<! 'u< f<'nt lifl»(ing (hscs;<nd inspf<.[ [he 1')).c «Ji!1 .!A«1

«>1!( < 1 aorta«eh O'I«;<n ii A '«essa('y, 1'igh(en:![l !iaf<!<h'1('e

<f«'.»J!».> th« ~ .«<i<J!)ry 'nta«t '<'ire tcrmtn;ds

'.>f !»!!»<J i~ !"<!f » <f)"'I '<!1«!< " Jl " I<<..;!t<d in t!><

. "«"!<»»<'»'< ''<I Il <'!)c '«ll »>J;J><)u)<J o '»hl)ef(«d»'r

'!f!'»«r "<1

. s.»;< d»." «:»»n.»»»r .'.<!»«I:I;;«"..'!»).I.< <!«) <(I ',<» J.< i(l

,»»('<i<i..:, »A .! 1',In, I«; I<)!h

. '1;! s»!')!::»eu»:»a:< ),)lc of»'; » v,»1J .',.'n< 'u': <'»!:.<:t:
'', 1!h .<1»a!'<') h»»a< I el< a'.']'.IC-: 0 I, or e<J')'1<f, I)() Nt y[

I SE; '()-<)h(J 1)E, '.lb f'>< [.l,lC: PARTI('LE. AR LO)'<''Ltkf-

I''I) Is.k I'l., R E (5 RE:WS E, [)(),)() I'') E'f'5 f( E.XSk'.'),i
ST)(.,'h J).()I F JhiSL'Li<T[.)RS.

Replace the current limiting luscs, DUT)c;>vc the dr;tu,cr in the

v'!Ihdrahvn posit!o» un![I;!Il !nhpcctinn:<nd»»t!Atenat>ce is

«<»»piet«d.

C)rcuit Breaker Compartment

h«'i[h Jra)v ea«h «ircuit breaker fro(» its h on>partment and thor-

)ughly nape«t «ach <)I the!»Ov»1 n>eclm»»,<ns !n!he co»1]1ar(-

!n<'.!1(.

1 hc sf>utters, »>««hanis!n operate«l (ie)l ss< itch a!«I truck np«ra-
ted «(.I) hvr!(ch shool(J f <!s<.!!nd)A<her sm<)o[hly )vith no indi«;<-

(ion ()T hit!ding, ()visth>g, hesit;!lion or h;<n!!»p. I»hf)<1«t;>nd

!1 <ht»A th»1( hu!d)v(!re il ne«eshnrv

Prim:>ry «on[acth should bf free nf I»!rnh>g nr pittiug tnarks

;»)d hl>n»ld he<he bright shin} hurt'a«cs in<i[«;»in good «of>tact

'< 1th the «ir< uit hrc;<her hepar;!blc «ont;!«th .'<[i h( dis«f>inration

of Ia!nish ol ihe ~i!ver plate ofl thc f)rhn!!ry cont(tct ih !»>rn>ai

;!A(l nl Ao <.'One<'fn Sevele disc»i<)ration o['Ihe silver p]ate is an

<ndi«ati<'m ot escessivc h««ting and shou)J b« corre«t«d. T) p]-
«al «,'<uh<.'s a!'c: po(31 «on[act het>veer! ihc <.'>r«»!I hr«ak<.'! s<'p'(»"(1-

hl<'on(r«.'ts;<nd the pd»1'lf'}'o!'ll,'>cts, h)ohc f)(<f<J)v(<rc
<'»'ther<visei!npropfr conlact;<t the h»s <'onnccti<m, severe over-

«»! (ef![ »pemt!n «o(1<lit!<m for un e:<tend«J period of tirn«or
h!ternal h<.'a[fag prohlcn>s in the «i('cuit h(eakef. E!!<.'h possible

source ol troubl«should he invchtig!>ted;<nd «orrecle<l. [tered

<A>nta«t i'orce is S.5 lbs. On each «nd ol each tmger n!'he»)ain
separable «ont!!Ct.

C'onhult the "Inst;!)h>ti<m;!n«J <hf:<>At< n;!Ace f.og f]ook" I<i! th<.

«<)1«)i(1<m of the primary «on[1«:ts <A t)1» »11!!n h»s and «,'d3le

«o!»purl!»(»>ls an<i fnr op r;1(ing his(or) ior th;tt p;>!1!cui;>f cir-
; »it i)rc!!ker. 11 th«prot)1«m ih in the «ir«uit i»<s<kcr. it sho»l<J

hc I;<ge(1;>A<i ! (v<.'n a 1]«)n11)>!h!Ahpec!IOA,'»1(l A>.'1>Ate»an«c f)<"."

f'ore returning to s«rvicc. Cle;tn (h«<iiscnh>r;!tion and tighten

th««on(act )nounting bnJ[s to th< proper ton!»e 1»: 1)ect th(.'ri-
n»1!1'on!in:t high volt[!gc»>Aunt>fig Iul')es;!Ad s»ppo(t !A) ul-

.»i<)fl »sll in>a!h<1ion,hhouhl he «1«.»1 <vith no 1'»J<«'(tion ol!f(«.'h
!)uths OI ',e«!Ag . «f!1<"I(s of )thef n>e«h)1!»<.'d <J'»n;>ge J)!!.
!n;<gf«1 h>s»la(ion hl>ouf J be <enl;«<:J»n!»«J»»cly or;: h: dul«d

!Of fep)!)««n>en[ dur»1<'he r»'.x< 'he<ha«d»lhf)\.'«t!On !Ad

!»'»»(»<1'»>«e lep«AJ(!'>e ofl Ih«' <'!'l>'I !he <«I«! «<f.!I»»1

I ie '!i««' » » '! '< I<' 1[o "<'' » ':!!!<."<> t!

»«!»'»<i<i 'I<!'»<»!»t x»»1'<h<! ks 'i r!»!'! 'l . 'I»«I
'< <!h Ihc '. !Is <»!»<«<h«'n»(!!! o <)»<a !1 ', ,'' h»>» «<»1! <!I <<I

!;!:«:1<i!«(l><rse '.u«:<se»1<!'1»( h»lhl »p;»>.I »:h!". (,<Ad! (I",;>!"[!
<!«',!»<1"..:.!e !(<'I»I»«.:»<'<;<A !!««)I'I< .">1 « '1» <I

»! 1'« "( '»<',t;<[«'! "» 1:»!!o<<.,) <u««''<..'»;! .. !h«!!»)!'(»'<v
h<!»]J 1«' «<! <! '!<«!I!i» !1«! I<»1!Il« .»»ti<«(n 1<'3.,»!<i the,!1-

se»>hlv in!<'o n>o'<.'he»«»»u<ng ')nl(h. I )('),'!<)'I I'It il-I I'SN
1'll[: }<)C)L<h)T)hhG [?OJ.IS -1.."'I) f)J(f <r'Eh,"1 I'Ii).:. )<<S-

Sk )'1 J]LY )!Rt)M Fl. ()!>1'Jh)C]< ('1<»lfl (he I!Ont,»>d i»<«k sur.
fa«es <!T the r«cep!A«[c t<') present <ont,*<»1!A«t!On i)uild»p

SQUABS D t CtMP<AJ>)V,
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V(LCLI(t(lt Ihe c<)(()par)(1'1<;tli anil Lv)j)e ofj'ite primary comaci

i)igh v<)it<1<>e in»ulating tuhes;ind i>pporl insula(i<)n <vith a

clean <Irv <'l<«h.

Li ln)y lui>r!«;11« the priin:<D st;!h;md Lh«<round c<>ntacts»vith

S<)u'1>rc D grcasc JIPJC- "'2I)l. I')0 N()T AI ),(3W GRE «SE '['0

CJL') L)ERECTLY ON THE PR)lvjv<,RY ii)GH VC)LT<<,C"E

)NSLI).c<T)NC TIIBES, SUPP()RT !NSI!I.AT!ON C)R GN

I'ii) FRC)N I'ND BACK C)p TEIE C'C')NTRC)L, PC)«<'ER

I?L)CL>E TAr),E

C hi<"k a)1 Lef'ill!un) Block c.»nnc<'ti<)ns I<)r lo»»e hanjv "afc a«el

'rinlp-nn tern)inn) c<)nfjitio(1. Thc hinge v.irit)g to the «Ic>or

,h<»ilfj not hc fr;iycd nnr )tave in»«)ation d;unagc.;end;1!l («)res

»hoU)cl hc «<>f)ti)fncd ni (hc h!n<!i loop

C <)n)j)afe (lli ind)v>dU«l p«>Lect)cc rc)ay sett«)a> )vith ihc (cia)
..eh«du)« and Lest each rel c uith;> test sct to 'erify thc»citing»

«»J pn>p "r»per;<tic>n. I on»»i( ihc ninnuhu:(urers liter;>Lure Inr

dcta<l<.d inspection;md n'>in(«n1ncc prc>ccduri fni <.'«ch Lypc <)I

rc. h>y.

I'hc bitt(eric» and h;!(tery < har er (if provid«d)»hould he ivcn

;i thon)ugh inspcc;)on in ac«<>fd,'<ncc «'iti1 thc manu!;Lcturer»

!ec<>n))f)en<Ii<ti<>ns. R<.'I<'! (o thc fn')nuf'Let<)rcr s in»if»et!»n

n)afuutl in thc Jnb instfu«tinn )');>nu Ll Ior cleanin<L. ti htcning

c>T ic.i!oh»i)», van<ter level. «tc.

Resistance mcasurcmcnts should he made )vi(h the»aine <>r

simiiar type n)eggcr th;«ccas u»c'd»n precious testing if at:dl
pn»sihle. I'hc resistance rc"adings»h<»dd he n<> I<ac'«r than

)<hen oi) )nally in»tallc.d and »ill pf»hah!) hc higher hcc;<u»«

oi Lhe xv,'<y the tc»ting i» being. <)onc.'. I,.n»vc)r ) L)»!»(a!)cc ic!)ding»

arc;m indicatinn of p»»sihlc in»ulati»f) ch'ter)no>ti<>n ii)at cva»

mi»»cd during Ihe in»pccti<!n;ind m;<intenanie l.<>c;<lizc thc

prohl«rn. «o!rect;>nd rctc»t h«lore putting the;<»>cnihly i!«»
»«rv)cc.

ll p!»pei pfc)vjou» fc»)»t<u)cc <ncaa«I«inc»( 1<.'c.'»>il» afc not kept

refer tn Ii)h)c i. paie "7., I<>r %)I<NI)EL:.'v) AC'C'f:.P'I'A)3).jf

REA j)INGS.

I?<>ck;>Jj <>I the «Bc!!it hfc ikc<» to ihe i I ST l)lSC j)NNLC T
po.iit)L)n "ith their,ecc»!Jaf) c<!ni!»i pl><<'cr ph!gs coin<'.!<'J

a!ld 'h)sc! the coi!'1!»<f1i)1('nt d >or» I;!»crt 1 h<'on! f .>! I'<ovcc'f

L'u)sjc)( <7>cf !<f)d «'>!(a"c (1!!n»li»!11«f dr:<u cr» is! t h« 'I)i ! >(«

1'>!!51 t 1<)n,

C I»»c thc main sour«"»<>»rue» nl pnv,cr:»!<J op«r;«c each cir-
cuit hreakc.r cjcctric;>Jiy <n fhe 'I'ES1'JSC'ONNEC I'osit!<)n
GAL!TE()N: 'I'HE MA)<»j E3US AND AL.),. HIGH <v'OLTAGI

RAR'J'S lv)US) BE": C..C)NSJDERED H()T AND IN GPERA-
'l)ON!Yl I'HIS 'I'I!>)E.

ACCESSORIES

Circuit Breakers
T) pe PCF2 (SE'<,J and )') p V@I)-''v'1«uui»} cir<!uit hrc;il ci»
!!re!nifu<n:d m:.<in(en;mcc ()«vices. !'hc in<crrupt«.»;uc»c;decl
»1<'cj);>!11»!os !<>1d < > o n 'i !c. <)!))fc )fit< !n!d

in»pc<�')<»

»'.( !11<!)n

'en;lnccn

( <)ns»lt !he.',)1<'liv!du;<J cii <n!'!t \fc;)kei'fist!'I!<.'(!»n and <11a)n-

!o<>ance !n;inu:>I !of < I<»<nn)a„7dliistn1c!1(s and n!hfi<",'!!inn.

F'reparation For j-"<eturn To Service

<( '<»!I<I )»1( i)i''«'« '»>»«'> t > II! I'<)i !hc,<»»<!!»(>I) .<(!c'i .< »c»-

:«".<! <U»pec! <»n !«d»ta«'.«.'«:<n~ «. <7!>L:< <c'!!L<<ncc'c.'<<wu<<:n)cut

c»n!:!!!»<»1!» .!«'i',<hi< ( 'n'di d>c lns!;)Il»tic»1 .;!'>d . Ia<'»('-

,.if>>.e I >c <Jt>,>i !<><»i> <'><>»5 ic!!dn<c'

'!>! < .'!I !:*'!«'7!:'.<kc.'!i. c cc<'l>t i!1'":!',<!ncii'<.1!!t !'«'.''Ih< f. »)

'.'''»!'c» !> I
''> ''n''»1; '>! < 'I<> 'i<>t c'h! c . I < c I

» >sE ! « n!<sc

<>cl .I»> c 1» c!»'n'><I ic»:»f'<i><.c:nc.! ><!«i'«cut» i'n <nc !n;<!n <«!»

". Ic >1«»'.>) 7:<.!j)vi IL!i '.c i,<hs >n (hc <n;<in c!!<u!1 a»au,k«r

n > I 1 >:<!In>c n <

Circuit Breaker Lift Truck (F!gure 20)

t')nc circ;iit j)rc:>kc< !Iit i!'Uc.. !s fc<IUL(<.'d iof c»< 'h tv,» i«gh
asn'i'!)hiv. I ( '.» !n i andi'<I io j)c L! »e<J t<)i' h<,''!, c<.') 1 I» «i< )'ef »

in t!)e i<>p c<n!ip:<ii!1)c'nts»I the tcv<> i)i! h cclls, i).,>i it;ita)
ais<) l>c t<sid l<>i L ic'ov!<"!" 'o;n p;if'i inc'ni»,

Ehc cr>dle i» r <i»«J;u)d lov'«rcd h)»cil-hrak,n!. v<»n>,<»ci

f>!!>i»n <)i!<'<." »y»t«») )c'1th n >vin<'h nf>d << ii«',i!'>I<'» !7«<:hci
fc I;<»«or jo<'king I» I'c<>uifc>I <hic «> <h«" <ui<»nai!i I»:<d i'I;!!u-
,!n<> <'lutch I<!,«u!'c <, . h'> ),>vf.c ! <»;«!>»1 >! 'nc «»»Jl« I'<!! c»

!h« ~ f;i<!lc»»i i <»««cf. I >ckv <ce h>v!«! c >(

I'<i,i>;h ~ ii>i L! u .. c>".'<!l( I>" uc<!!i <»»!, c! . i<.',j..">!>. 1'!:i

7(i»cj,ci,,><:1!!!<!i!i<.'!.'1 !<' I
'".:" (><',! '.!.':«;!*,!',<

.«<'Ii n< !««<7<!',. s >»'! .!7'i< ! <c "!'> ':>'! < < .!c

'> n i »1!,'«t,:;O:>< !<,:.1;1!!<'!>C;>)! !!!I;;..<»»'! <I':;j',!»1< !>1. I?<"

1«'i<<'<)1)!>«,".L n<! ",1!!on !:!Lsh !n'.I n>i) '<« !!<!»i<

hre;! 3 er;ii! c <)y 1!U»7 ihc'. <>!1)p 1)'t:n<"n!»n!» ! I'!c!''<:I<it<'.!)lid

pull !»f(v;<!<!»1'>(J !h<.')!'cuit h) cake( lilt !(u< k .:!!Uh

<1 n g!)end,

5 j<j LJ P) H E 7l C CI 8 Ja gj f'Y



iNSTRUCTION
MANUAL 6()55-1

>r l5kq METAL CLA
INDOOR BWITCHGEAR

SEP>IES 2

I 'igur«2 1

Brenker Test Ci)binet

I'he test «ah)n<.t «ons)sts i)f a .'!>n:ill cn<'JA»ufc 'v')th a Po<vcr

ON OFF <og le sv;itch, 1Vhit«P. vv«r-On indic;<ting light, Rcd
Cir<nut Break«r C.'los«d indi«;<ting, Green (".ir«ui! Pireaker

Open imiicating light, C.los«and ()pcn pushhu(tons;ind an g

toot caMe v;1th;< Sic<>nd;<ry C<>nt<ol Pov.er Recept!i«le.

Mount the test cfihh)Lt Ai'i a )v;dl!<ppfox)nuit<'I)' le< f ahAve tf)e

fl<w)r. The inca(ion n)ust:>Ilo<v JAl »utf)cicnt <vorking sp<ice to

move a cir«uit hreakcr in:u>d <n<t, to hc ahlc to ci>»ify gct
<round the circuit br!.';ikcr, and to he;>bi« to n)anually in»ert the

cable mounted second;<ry control po«er rcceptacic on to thc

circuit hr« tl.'cr mount«d sec<>nd;<ry c<mtrol poorer plug, Con-

sult thc «<L»!A)n«l draivings (or thc «stern:d 1)ov'e< connect>on»

<ind r«quirementS n«C«»sary IOr fhe Cabinet. A Cunr«ni«nt ter-

<ninul block is pr<rvidcd inside the 1 st cabinet I'< r the» connc«-

(ion».

Ground And Test Device {Option)

F igur«20
Bfeako! Lift Truck

l)f) NOT fx:KJSE Tl IE (-I»ADI E 'YND ) IOVE Tl IF. L1F'I

I l(I:CV. I,:NLI'::SS I'1 IE ( IRC'I if'I 13RL'.<<IC[:.I»<LJJ 1 'I'ltU(. k
I ...XTCJI IS f.'.N('4«('ED .<ND 1S HOJ.,DIN(" THE C'IJLCL'IT

If)tE:<,kER SECLJRELY:ki;,),f<»ST TiIE I RONT OF T11E
I f F f I 1,'(.'Cl':(,.':»<D I'HL'3!<<(:JC-L<P '!),Ff- I Y C!W 13LE IS
I l(JOkl'D I C) I'I IL iif+Ei<kER I) RON1 JJ.WNJ)I.E.

I he 'ircui! br "utkcr lift tru'k hit«h n)ay tic r'I:is 'd vh'n die

:><cuit h<»",<kcr is hi)v«r. d to thc! Ioor level. )<,n:<c<:«»» hole 1»

I>fov!d«<J !n !he, <ir;«If« I'ron( p;)»cl io c:isil) reach !h«circuit
'><«;<k< r'hg truck k»«ii.

I v <! Ji»cd uhc. Is i<n !h<'. <~>n<f)i)runout;«I<'«>if <ivo »< 1! I'!!cf» i«> ih« 'o«<"Ii )I <!d« '!'in'!<«u!< I>rc>!'c> ht! « u<.'!! p«')-

<I«a <i:n;<n«u«;<h:,Ji!):n !!)»<t 'd .<i,l!'

C,r)LJ (ION
JaMP'.w,M

I
't Jig I(, k I f(JN !Jli ')»,'>'if'»I) ',ll ",il;<)1 ('< I'>IE

C(I' <<I 1 (( I Ill iilL [('I tD RL I < JNI.',
! i.(, I('ll.

",est Cabi»et (Option) (Figure 21)

:Wn AJ!!tonal wv;>If n>ountcd test et<binet n1a) bc furnished it
)pe«if)«d in the users speciil«ation.

Tvvo types of ground and t«st d«vi cs;irc;iv;iilahle:
<11 <«lama>I

Au<on)a)le

VI;u)uuI ground and!cst <k.vi<.«s;i<e d«»!gn«d to mechanically

and electric;dly )vi!h»!<<Ad their ra!«d »ho<'I circuit current I'!ir

tvio S««nfldS.

.-<<A<Amati« round i<l)d !est <'«vf<.'«»,««<Ic.') ~nod to cfi>»e u)to

.'Ind )n«ch!<A<c.<ffy 'uld <. Ic«« ilsdl) 1< <that:ind their r;<t«d ihort

")foui) <.u«'«n) for t<v<')»«c<!Ads

(>i)ui)d,!!)d!«»1 <I«ii««';<»':!I<'!1 ~ I«> «<!» !;Pi!;!Ili!!«<I i:>r:

;! ) (I!»u::<I<>) e «f ..!!,u:!.'I:<!< >»,)<;«ni n.! r)< «

':"<1!:«»

c,onn!!«i)<le p>J<)t» I<>l !1>pl) I<i" ''h!i«<! !1!;! i '!!o! ,'."1-

!n:I i!t)lc '«-.<!.'<
''!

<«<«is io i>;!<h !!<c:!'«f h> l<f,! I«!;,!:!<»!'»I
:fiu'l) '«.'»!)<1",

d) ( i)!)<i<<'<.t<»n FO« I!» <!1< 'lu«! . c!I«1 . <><)1'<i ~!<till )< .<n '<I-

'!«il)«<«p!>'«<.'! a>uf«c Iu!'Inc,! Al<tf!><le«<i «!)»< A«doled !I

.!hcdul«d !!<'An Ji<><» cf v!Af»c ! Iu!!I!><!

Oomf>f«tc description. i)perating instructiAns <1<id n);!<ntcniu)rc

nf<)rmiition is included in»«para(« C>round;>nd I'«st Devices

instn)Ation Manual.

---.—29



5-15kV METAL-CLA9
'I f4DQQR SMTCHGEAR

SER)ES 2

INSTRUCTION
MANUAL t>955- I

INSTALL>c(TION In<NO MAINTENMICE LOG BOOK Diit(.'s vf seve!'e thun(le>";old I>ghln>ng sh>rn)s In area,

An installation and maintenance Iog book should be itartcd und

kept current t'nr relercncc, 'I he log hook !nay be <)nly a loose

leaf no(c book, hut il" good cmri<',i are «uidc i( bccnrncs I! reliable

iourcc of infnrmatinn u,hLn Ii)aintenan«e is p«rf(>rmed >Li well as

a guide Io wh!In ir>u>>cdiutc or n<)rmiilly scheduled >oui«ten;nice

is Ieouircd.

I'ypi(.'al i(Litalli)!inn and stan up entries;>re:

laate nl initullutinn;)nd c«ntr >«I<)r <'>r ivorkman num«i

I.>st ol probl«lns III iiny) J«H«g «)stalin(In>), i«id iu>y pa>'Li

cluinaged and r(.pia«ed <>r modifi«;«ion m;idc.

D(>tc nf pre-st;)rt up «hach, «hcchs «1:)de. r<'.sist.;>nce <)r I-Ii pr>t

reiulhi and c<',ntr:ictor or ivnrl man's nasnes.

Du(e ol sI>iri up i>ad ac<!'«p1()ncc')ad nin'ni,'s nf peri<)noel in-

'v() I v ed .

Circuit brc;>kcr s«ri:(I numhcrs with operation «nunter rc;>ding

lnr «ach and «ircui( identil i«:>!i<)n.

Dates of indtvidual «ircuit breaker np«ration Juc to prntcctive
relay <>pening, ivith relay opeiatcd and «irLuit identitica(ion

Dates:Ind <lescription of:ihsu)rmai snu«di. iihr:ui<(ni, <,'I«,

ivithin thc;!is«)nblv,;In J a«ti<u> taken.

I Pates nl '<'ai (at(nrL( «I nlctef re'iidings:n>d pnss)blc rL(>i<)ns,

Typical maintcnancc entries;>re:

Date of nva)alen;n>L« (uld «'()rkn>an s n(in)es.

C>rcuit breaker scriai numb«rs i!ith c>per;(ti()n rca<ling I<')I'u)ch,

<>per:itious iin«e start ups lait niainleniin«L;!fld «ir«uit
Id!.'nt!I)cat)!)n.

Specil)c list ot (dl maintcnan«e woih <h>nc,

Specil>c Iiit of any parts to l)c replaced or (vari to Iic dm>c im-

mcdi!Iety nr at next nu>intenance period.

l.ist par1s ««tered, ivhen received, ivhcre i>nrcd, «>c.

f'ypi!al nper >tion;il en>i i "i;>re:

D« tes <)I'n(eh duicd;)ut ><g«s Juc u> n>ain ..<>urc<. «I pc)wcr I'.>il-

u rcu

n<e log Ix>ok, co>'nph'.>e instruclion manu;il;Ind a c!««piete;cst nt"

as-ins(alied customer dr:«<ines should bc I'cpt tr>geth<)r in onc
id'e pince (pretcrahlv in the met;il-< lad i',iit«h!!ear:>s-
scmhiy areal;!nd;I'vaik>ble fnr uie;ind r)tcren«<. l>y i!«!ho!I!«J
personnel.



ttPSTftUCTIO(<t

t;<rcMuf<L uOGS.<
5-15I(V tftIETAL-CLAD

SERIES 2

INSTALLAT)GN AND MA/NTENANCE LOG

9 }Ie f(etc<'c CC!

I «nd<llc<n f(ccc<c<cd

Ship!<in!I f;)»In;<fic

(.'arricr

!>a<It;I c (.'!aim ptfcd
cdl lir1,'< f.'c.'II

!f<!uaic f) r'<I'kl ()tt<ce XI<<It<cd

f(f. Ing ('<11<tractnr

klc"crs Nalnca

f>rite lncta!lcd

Itt..tall;it<<in (!<ntr«ci<)r

t:.Iec.'tt <c <i<«a 4'«net<

Sa f<..cm in

fniuiffnti«n V<i!hleti<c

!'atti f't'<ntaged i<r R pl;i<cd

f-';efd 41<1 !It<cat«snc

Date P<c ."<Ittrt t.'p (.heck
htcctr<c<i!nc 5"<It<ca

(."hect.c

'cf:<di.'(<."

tct;<nc.e < fe;<~<<re<a<a<<< l-..cluipinent I I'ccd

t'<. s1>I;I<l« 'ctc,:<a<iren<cntc

i ti i<I l;i<inn':< i<< I Ci!



I".ircuit Brc:tI;crs

5-15kV METAL-CLAD
lMDGOR BWITCHGEAR

SERIES 2

IMSTALLAYIOM AM9 MAIMTEMAMCE LQG

InstaIlation 8 Start Up Record
!Icri !I Numbers Opcratir!n Cnuntcr

INSTRUCTION
MANUAL 6055-t

('ircuit

D;!tc R *I;tea!tet

Relay Tc."t E'p!ipmcnt U.'cd

Relay I'c'hnician .
Date n(Start Up
Rtuta t'p Engineer

Apprnved lay

A!ccptcd By
Nntca



INBTFIUCTION

ViABUAL 6055i1
5-15kV METAL-CLAD

INDOOR BEVITCHGEAR
BERIEB 2

INSTALLATfGN AID MAINTENANCE LGG

Maintenance Record

I)ate

I".lect ric i,'In s Xt "ul les

(. Ir< uil Breakers Serial Auinhcr r)pcration Counter

,'vlaiittcnant c Dnnc

I)r;Ixvtntt I'usc Drautel

I)rawtiut P. I; Draurer

I")ruunul I'usc Dr Itvcr

.viailt Bu!i C()lnpurlfncltts

C'Iblc Cnmpartnlcnts

r. ircuit Bre:Ikcr
CunIp;u I I'Ilenls

Cu calli Bltcakefs

Seri tl Yumhcr Vv'ttrk D tnc

Itcla)ts!Sct

'(nc!

' r I ~ < ) I i. I c I c0

ili:.n..'wc I Itilcf,a ultil'er

.IIC RCC.'Isn't

"tc>rett I I

',"Urk ln hc tlunc itt

slCXt <hi;Iulteniinue
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KPSC Photographs of Accident Site
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KPSC Map of Accident Site
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Victim Interview Notes



James Willis, Victim of November 9, 2010 Accident, interview

December 14, 2010

Persons involved in interview:

James Willis, Victim of Accident, LGSE
Curtis Stratton, Union Representative, LGB E
Beth McFarland, Manager, Substations, LGSE
Keith McBride, investigator, LGSE
Steve Kingsolver, investigator, KPSC

Mr. Willis was cleaning the cubicle on Breaker 1289 in the Aikens Substation. Mr. Willis
stated that he worked Monday, November 8, 2010, until approximately 8-9 PM cleaning
other cubicles that were de-energized at that time. Another crew energized the
transformer buss sometime after Mr. Willis left work on Monday night. Mr. Willis stated
that when he returned to work on the morning of the accident, November 9, 2010, he
did not know that the transformer buss had been energized the night before the
accident. Mr. Willis also stated that Monday night, November 8, 2010, he was aware
that the other crews working in the substation were working to get the transformer buss
re-energized.

Mr. Willis stated that there was not a job briefing performed on Tuesday, November 9,
2010, the morning of this accident.

Mr. Willis stated that he had worked 16 days straight with little time off and this may
have played a part in this accident.

Mr. Willis stated that on Tuesday morning, November 9, 2010, that a few Pike

employees stated that they had it dead and grounded. They were referring to the
underground circuit that they were going to replace from the breaker to the pole outside
of the substation. Mr. Willis stated that may have misled him and after the accident he
realized that they were talking about their work and that had nothing to do with the
transformer buss being de-energized.

Steve Kingsolver



Lonnie E Bellar
VP —State Regulation an
Louisville Gas and Electric Company
220 W. Main Street
P. O. Box 32010
Louisville, KY 40202

Service List for Case 2011-00097


